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2. INTRODUCTION 
KKKKEKEKKKEKESE 


The significant increase in morbidity and mortality from 
injuries and, head injuries during, the. past few decades has been a 
matter of increased concern all over the globe. The epidemiologi- 
cal transition in both developed and developing countries like 
India due to integrated efforts in the prevention and control of 
communicable diseases has changed the health scenario in totali- 
ty. The emergence of non communicable diseases has brought into 
sharp ‘*focus,behaviour linked and manmade disorders among which 
injuries and head injuries occupy a significant place. The un- 
checked rapid urbanisation and Industrialisation coupled with 
increased transportation all over the world has led to a dramatic 
increase in the occurence of injuries and head injuries.An im- 
proved health information system has also contributed for realis- 
ing the growing importance of injuries.The enormous impact on the 
society in terms of the economic cost and the devastating effects 
on. the gqualityoor life of injuredapersons and, themeeamiiies, rte 
phenomenal in every country(1). 


A key element in the economic development of both dev 
eloped and developing countries has been an increase in urbanisa- 
tion, modernisation and Industrialisation which is always closely 
linked to the development of transportation facilities within ‘the 
country. The progress associated with this process has contrib-— 
uted to an increase in gross national products and improvement in 
the total Socio economic development in every country(2).A 
concommitant, accompaniment of this change has been the signif- 
icant increase in the number of transport vehicles on the roads. 
A corresponding increase in the supportive elements of this 
change like increase in safety technology, improved road safety 
mechanisms, increased accessibility to medical services and a 
change in the attitude of road users has not been noticed. 


| There has been a growing interest in injuries and related 
issues during the past few years .It is widely acknowledged that 
injuries occur due to a complex and predictable interaction of 
events and mechanisms which are preventable. Injuries also cause 
considerable amount of suffering, misery ,pain and Grerft “for “the 
individual and his family.The impact of injuries on the quality 
of human life and productivity are a direct reflection of a bg 
manifestation. Many countries have also realised that injuries 
arain away considerable resources at different levels(3).The 
economic impact,loss of productive man years and the burden on 


the family and individual due to disability is hiah 
other illness(4). f goer, Xen any 


Among the several types of injuries, head injuries occupy a 
Significant place because of the Sudden mortality and morbidity 


inflicted on the victims. ‘The damage to the nervous system also 
leaves long standing deficits and disabilities for the human 
being. Since the nervous System is the predominant control organ 


in the body, damage to this vital part can lead onto sudden death 
and serious disabilities for the rest of indivaduals «Life. 


Head injuries can occur at any place and at any time even- 
though some specific patterns are known. Head injuries have been 
KNOWN -Ceeecur: on the roadoae home, at work site, a construction 
place and in any other specified or unspecified place. Among the 
different causes of head injuries, undoubtedly, road traffic ac- 
Ccidents (RTAS) contribute for a Significant proportion. The other 
known causes are falls, fall or hit by anvobjgeety— firearm ae 
Juries ( andstrial accidéntSsiand afew otheré:The corresponding 
severity is decided by the impact of the Obj Scer oor, the. formes 
which inflicts injury along with host SUSCEpPLIbILIty . factoras 
The severity is also influenced by a multitude of other factors 
LikKS Sitewon occurrence , accessibility and availability of first 
aid and medical care, the associated co-morbidity, the interval 
between occurrence and reaching hospital, nature of head 
injury,severity of head injury,associated injuries,utilisation of 
Nealttiy Seer eees, paying capacity of the dndividual and many 
other medical and social factors. 


Epidemiological contribution towards injury and head injury 
prevention and control has been acknowledged world over.The 
recent decades have witnessed the emergence of injury epidemiolo- 
gy and head injury epidemiology as distinct disciplines.In order 
to evolve suitable policies and programmes ,epidemiological in- 
formation play a vital role by enabling decision makers to get a 


clear understanding of the problem in its various facets . This 
can specifically help in understanding the magnitude of the 
problem, causes of head injuries, severity of injuries, conse- 


quences in terms of mortality, morbidity and residual disability, 
the need for acute care, rehabilitation,economic cost and preven- 
tion by specifically developing data on various issues at differ- 
ent levels(5). 


The source of information for head injuries can be from the 
hospital or the communities and also data from various other 
sources like police records, school records, industrial records, 


insurance company information and others. The information from 
these collareral sources reflect more on cause of injuries. The 
quality and content of information will vary depending upon the 
source, purpose,personnel collecting and utilising data (6). Even 


E 


though pooling of information is desirable, it has been a difficult 
task due to various reasons. Population based epidemiological 
information is highly valued, but,the problems encountered in terms 
of case identification and ascertainment make this a difficult 
endeavour. This source accurately provides information even on cases 
which are of a mild nature not seeking help from major hospitals. 
However, due to considerable resources involved in generating such 
data , hospital statistics are preferred. Hospital studies can 
provide indepth information on all types of head injuries and other 
injuries and are less expensive. The obvious disadvantages are that 
proper medical records are nonavailable, less severe cases are 
missed ‘out and cases may not represent the geographical 
representativeness of the problem being studied in a routine 
way(7,8). However if sufficient attention is paid to these aspects , 
hospital statistics can be a very useful source of information. 


The figures from hospital and collateral sources represent only 
the tip of the iceberg. The possible reasons for this could be 
gross under reporting and deficient case registration along with the 
problems of varying case definitions of head injuries, difficulties 
in case diagnosis and lack of cooperation by anxious patients. 
Difficulties in standardising the methodology contribute enormously 
to this problem. Information on head injuries has been very limited 
and scarce. It is of vital importance that accurate information on 
head injuries be available in every country to evolve suitable 
policies and programmes. The present study is an attempt to study 
the magnitude of the problem and related aspects of head injuries in 
a rapidly developing city with a view to enable policy makers for 
developing programmes aimed at prevention, management and 
rehabilitation. 


3 . INJURIES IN INDIA 


With the changing health scenario,injuries have become a major 
public health problem in India. The non availability of reliable 
statistics have made the situation complex and confused. As per the 
information available in 1989, accidents and injuries accounted for 
7.-0%,0f total’ deaths. The highest number of deaths were observed in 
15-24 yrs and 25-34 yrs with an age specific mortality rates of 
22.7% and 19.9% respectively (9). Accurate data from several sources 
like transport injuries,domastic injuries,occupational injuries 
,playsite injuries and others are required to arrive at a clear 
picture on the magnitude of the problem. In a recent review by 
Dinesh Mohan,it has been estimated that about 3,40,000 persons lose 
life because of injuries every year -Insiinda ardnd + aboutsipGeto 20 
times (3,400,000 - 6,800,000) Persons are seriously injured or 
disabled .As per a WHO report about 13 % of the world population is 
disabled and 15 % of these are due to injuries. As per this estimate 
about 78 million people are disabled by injury with India 
COneEipUring: toos1sast@of.this: totaloafumber<icrt is 2S aeonmon 
understanding that hospitals in India treat a large number of 
injured patients ,which ,is more than any other illness.Injuries are 
cleraly a major problem in developing countries like India as in any 
other developed country(10). 


Among. these. “linjuries <anformation s°is=-available’ Gh oa 
comparatively better manner for transport injuries as compared to 
any?| Other “calises'© agor Chey i account tors a. maj oricemhare mort 
mortality,morbidity and disability.In a recent report by the 
National transportation planning and research centre it has been 
mentioned that (11), 


1. During the last three decades, the growth of motor 
vehicles has increased by more than 20 times, With 
a phenomenal increase in two wheeler vehicles. 


4. 7in the year 1981, number of. accidents per 1000 
vehicles was as high as 31.8 in India as compared to 
8.7 in Japan,13.3 in West Germany and 6.8 in Sweden. 


3. The total number of accidents has increased from 55,478 
Serre oO to 1,14 7079 jn 1970-and to 1,700,844 in 1983. 


4. The number of persons killed has gone upto 30,471 
in 1983 from 5,106 in 1960. The number of persons 
injured has increased from 37,731 in 1960 
Gor 1,331,430 in 1963. 


5. The fatality ratevor 75.9 per 1000 vehicles was also 
high as compared to 0. 39 in-UK,. 0.87.4merrance, 0.62 
West Germany, 2.7 in Sweden and 2.0 in Japan. 


6. The four southern states account for 24.02% of 
total accidents, revealing that accident rates are 
highest in Southern states of India. 


7. Seventy five percent of accidents occur in the country 
on turban roads which form only 6% of total road net 
work in the country. 


a.) Wen. mayor cities account for 50%4.6ofabotab traffic 
accidents in the country. 


9. The fatality rates per 10,000 vehicles varies from 15.1 in 
Ahmedabad to 42.2 in Bombay with Bangalore registering 33.3 
in 1970. This has declined to 7.2,21.9 and 20.9 respectively 
by 1981. Caution has to be exercised in relating this data 
as number of vehicles and population have registered a 
phenomenal increases during this period. 


Figure 1.1 and 1.2 show the increasing number of vehicles and 
road Graffic accidents;:;in India .<dvurtingid974«:to lessens 
comprehensive report summarises the alarming situation about 
injury morbidity and mortality. Information on other types of 
accidents has been limited in this country.Domestic accidents are 
a frequent cause of death and disability at extremes of life 
CE2):; Industrial accidents are also a frequent type of Injuries 
and also impose a heavy burden on the economy. Burns and 
poisoning being important types of Injuries, reliable information 
is lacking for the whole country. 
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4 : HEAD INJURIES IN INDIA 


Collectively, at the national level, information on magnitude 
of problem,type, causes, nature, outcome and sequelae of head 
injuries is not available in India due to various administrative, 
operational and other problems. Health information systems as 
noticed in the West are also not existent. In. view -ofe tits, it 
becomes difficult to critically examine this problem from a national 
perspective. 


However, studies have been done in different parts of the 


country by individual researchers(13 - 17). This is often 
determined by individual areas of interest , place of working, 
availability of resources and other aspects. The emphasis has been 


predominantly on clinical subjects involving small groups of head 
injured patients, usually selected because of medical settings or 
circumstances because of individual’s interest. In view of the 
different definitions, case finding methods, instruments, focus of 
interest and non-uniform group of patients it is difficult to 
compare for evolving commonalities. Despite these limitations, a 
few studies are available to understand the basic problem as noticed 
in different centres. 


The information available from Indian sudies undertaken in 
different parts of the country clearly establish .the increasing 
problem of head injuries.However, none of the studies have 
established clearly the incidence or prevalence of the 
problem.Majority of the studies conclude that road traffic 
accidents/Traffic related injuries as the principle cause varying 
from 40-60 % of the cases. Assaults, falls ,fall or hit by an object 
and industrial accidents have been identified as other causes. Head 
injuries due to falls have been noticed more commonly in paediatric 
and geriatric age groups. Majority of these studies have also 
recorded a male preponderance with highest number of cases in the 
age group of 10 - 40 years. Alcohol has been found to be a major 
risk factor for head injuries(15). 


The overall mortality has been found to vary in different 
studies from 50 % to 15 %. Studies on sequelae from head injries has 
been very limited. In a series of 2190 cases , 21 % were found to 
have neurological deficits. About 13 %* were found to be suffering 
from neurosis after a period of 3 - 6 months(16). In a study at 


Madras it was observed that 55 % recover totally in 3 months , 38 % 
continue in an abnormal state and 7 % had totally deteriorated(18). 


With the magnitude of the problem being so enormous, efforts 
towards prevention have received very low priority in developing 
countries like India.Several interventions in the west have 
demonstrated that mortality and morbidity from head injuries can be 
reduced (19, 20,21), but unfortunately, efforts are long overdue in 
this area in many countries.While prevention has been accorded low 
priority, timely rehabilitation has been a neglected area. 


A major lacunae for work in this direction has been the lack of 
adequateeresearch information across different parts er the country. 
Even though multiple sectors are involved in Injury related 
activities, compartmentalisation of information and lack of 
integrated efforts through a multidiscplinary approach has been the 
major hindrance for developing relevant, appropriate and meaningful 
programmes. It is clear that strategies towards prevention, 
management and rehabilitation must be accorded top priority. 


5S : SITUATION IN BANGALORE 


The city of Bangalore is one of the rapidly progressing cities 
in India and also in South East Asian region. Pherscity:2i6 ote 
Capital of Karnataka and has a population of 4,086,458. The district 
has been divided into Bangalore urban and rural for administrative 
purposes. Bangalore urban had a decennial growth rate of 20.69 
during 1981-91. The city has a population density of 2204 per sq km 
( average for Karnateaka State - 234 Per Sq Km). Male to female sex 
ratio as per the latest census is 960 females per 1000 males. The 
literacy levels of population is 66.2% ( Males 72.1% and females 
59527 %) 442 2)m 


Since the pace of urbanisation accelerated enormously from 
1960’s, the city of Bangalore has recorded unprecedented growth in 
all aspects. It is known clearly that cities in developing 
countries are growing at a much faster pace than cities in developed 
countries. The pace of population growth has been unidirectional 
without corresponding increase in related areas thus leading onto 
‘crumbling effects’ on quality of life.A key aspect of this rapid 
urbanisation to progress towards modernisation has been the 
increased motorisation with an accompanying rise in traffic related 
injuries and deaths due mainly to head injuries. Table 1 and Figure 
2 shows the increase in motor vehicles in the city of Bangalore 
during 1985-1991. 


Table 1 : Registered vehicles in the city of Bangalore 


As on SW). 92 31007 292 
No. % No. % 

Two wheeler vehicles 4,792,906 - 75.6 51,1657 03 7 Ore ss 
Motor cars 69,344.13 .7 925,976 Loe 
Jeeps. G77 S4551% 0 6,938 Lh 
Autorickshaws 2277602 .344 BIL 23 5 
Motor cabs. 26/8 -0.4 2,990 0.4 
Omni Buses 7/64 °°°0<5 2ua.t/ 0.4 
Station wagons o7e.051 179 0.1 
Buses aa720 60.8 Be ke OFS 
Goods vehicles 2a7558+--352 21,488 ve 
Tractors Zraos -0.4 2252 0.3 
Trailors tyeeo 0073 1,951 0.3 
Fire engines 194% O21 110 OF tT 
Delivery vans. pro7Oo v0.4 2,685 0.4 
Ambulance vans poet Usd L621. Ond 
Others. P4q° t0e2 973 Ose 

Total 6,51,623 100.0 6,80,919 100.0 


As per the latest figures available for the city, about 7 lakh 
city registered vehicles ‘and a similar number of vehicles from 
outside the city use the available roads thus amounting to increased 
density of vehicles on the roads.The exact number of vehicles as on 
31.07.92 stands at 6,80.919 with two wheelers numbering 5,16,703 
(75.8%) .Approximately about 25,000 new vehicles are added onto the 
city roads every month. It can be noticed that about 160 new 
vehicles are registered every day ,out of which,about 130 are two 
wheelers. The distribution of other vehicles is shown in table 1 
fs ) ss | 


The city has also seen rapid increase in the number of large 
and small industries.The increasing population in the city coupled 
with unchecked migration has also added to the problem. An increase 
in the number educational institutions , transport vehicles ,housing 
construction activities within the city has given rise to major 
urban problems. The rise in number of vehicles owned by college 
going youth has been a significant phenomenon.Construction site head 
injuries and head injuries due to fall from height or fall of an 
object are a common mode of head injuries, a picture definitely 
varying from the west. | 


Organisation and provision of services for head injury victims 
and rehabilitation has to take the emerging development in other 
sectors. The health care infrastrucure for Injury and head injury 
victims is poor as compared to any other country. A Health 
Information system for head injuries is virtually nonexistent in the 
city of Bangalore.Several problems like lack of total case 
registration,lack of case ascertainment,cross referral within 
hospitals,incomplete death records registration,differing interval 
between site of injury occurence and reaching a hospital compound 
the existing problems. 


The city police department is the only source maintaining a 
complete record of injuries and deaths for the city(figure 
3).However, it has to be taken note that every injury case is not 
registered with the police due to situational problems.The data 
available from police records reveal that (24')" "s 


F++++A+H+++++++++44444+44+444+44+ 
1. The number of injuries has been Steadily increasing from 
3,800 in 1985 to 5600 in Eg91 (around 6000. 4m 2992). 
cases.This leads onto the conclusion that about 600 cases of 
injury are registered every month due to road accident in 
Bangalore.Highest number of injuries had occured in the age 


groups of 19-30 yrs to the extent of 40 % during the year 
1990. 
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2. REGISTERED VEHICLES IN BANGALORE (1985-1991) 
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2. The number of people killed in road traffic accidents has 
also increased from 420 in 1985 to 550 in 1991 with an 
average of 45 deaths per month. 


3. A comparative look at the age specific mortality rate 
reveal that mortality in the age group of 19-30 years has 
increased from 28.7 % in 1988 to 34.5 % in 1990, 


4, During the period of 1988-1989 ,the category of road 
users killed was predominantly constituted by pedestrians, 
motor vehicle riders and pedal cyclists to the extent of 40 
sy e2.4 % and) taeoes respectively with minor 
variations during the years. 

t+++++4+4+4+4+4+4+4+4+44+4444 


Apart from this brief observation which represents only the tip 
of iceberg, no scientific studies are available except a small study 
by Mohan etal (25). 


Studies on the problem of head injuries in particular have been 
very little in the city of Bangalore. It is Clearly known that head 


injuries constitute 20-40 % of total injury cases varying from place 
to place. 


A preliminary study conducted on cases registered in Emergency 
Service department of NIMHANS during Jan-Feb 1988 was of a 
retrospective nature on a sample of 478 cases through a record 
analysis(26) .The study disclosed that about 30 % of cases in ERS of 
NIMHANS was constituted by head Injuries. Highest number of cases 
were recorded in the age group of 15-35 yrs (50 %) with a male to 
female ratio of 5:1. Road traffic accidents ,talls,and hitepy- fall 
Gfyan Object contributed for 59.6 %,28.3 * and 7.5 % of cases 
respectively. About 16 % of cases were admitted at NIMHANS for 


detailed investigations and management. 


This study was followed by a_ study on factors contributing to 
mortality from head injuries(27) undertaken during 1989-1990 with 
the objectives of delineating trends and to identify the role of 
individual factors on 262 deaths recorded in one year revealed that: 


a i 


Mortality was highest in the age groups of 35-44 yrs and 
25-34 trs to the ‘extent of fea) non-5s and 18:24 2% 
respectively.Children and Elderly acciunted for 10 % a 
each accordingly. 


During the period 1985-1990 mortality in the age group 
of 15 -54 yrs increased from 60 % to 75 &. 


Only 5.7 % of victims had reached the hospital within 1 
hour after the injury occurence. 


RTAS, Falls,Assaults and Fallof an object had contributed 
for 61.5 %,22.5%.3.8 % and 4.6 % respectively. 


Pedestrians ,Motor cyclists and occupants of motor 
vehicles were killed in 24.7 fe- 16.7 % and =e > 
S 


respectively with Pedal cyclists accounting for 9. 
% of cases. 


Grade 4 and Grade 5 levels of cinsciousness was recorded 
in 45 % and 28 % of cases at the time of reaching our 
hospital. 


About 15 % of patients died soon after arrival »Within 
one hour. 


Prior Alcohol consumption was observed in 10 % of cases. 


++t+++4+4+444+44 
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6.NEED FOR AN EPIDEMIOLOGICAL STUDY 


The above mentioned studies in the city of Bangalore suffer 
from methodological limitations as mentioned earlier. The 
need for a large scale ,Pprospective stydy on the problem of 
Head injuries was felt by the research team COs 


is Enable policy makers to evolve programmes for 
prevention,acute care and rehabilitation based 
on a scientific rationale. 


2 Study the problem on a broader basis involving several 
hospitals and also by generating and pooling da 
from muitiple sources. 

a Increase awareness’) and participation among 
professionals,public and media by generating 


information on various aspects of head injuries 


4. Examine the problem of head injuries in a wider 


perspective for the whole city to understand 
the various aspects. 


nls 


7. AIMS AND OBJECTIVES 


The aim of the present study was to study the 
epidemiological dimensions of head injuries in a broader extent 
as applicable to the city of Bangalore through a_ sentinal 
hospital approach for generating information towards evolving 
Suitable strategies for care, prevention:and rehabilitation. 


The specific objectives were 


Tot establish the magnitude of the problem of injuries 
and head injuries. 


To know the influence of alcohol, drugs and comorbid 
conditions in head injury occurrence. 


To study the causes of head injuries. 


To understand the nature, type and mode of head injury 
occurence. 


To outline the pathways of care and outcome among head 
injury patients. 


To delineate the problem and types of sequelae among 
head injury victims. 
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8. DESIGN OF THE STUDY 


Phase I - Preparatory Phase 


(a) 


(b) 


(Cc) 


(d) 
(e) 
(f) 


Identification, contact, est- 
ablishing liason, meeting of 
all hospitals. 


Development of study 
Instruments. 


Selection & Training of 
field investigators. 


Prloue study . 
Information pooling 
Formulation of head injury 


advisory group and prelimi- 
nary discussions. 


Phase II - Data collection phase 


(a) 


(b) 


Information collected from 
head injury patients. 


Information collected from 
injury patients. 


Piase 11 —- Follow up activities 


(a) 


Information from head injury 


patients by domicillary 
ViSLDS < 


Phase IV - Data pooling activities 


(a) Information from allied 


sectors of police, trans- 
port, industries, health 
and corporation officials. 


Phase V - Data analysis and report development 


be 
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9. MATERIALS AND METHODS 


Study Place 
Study Centers 


Study duration 


Study Instruments: 


Study Subjects 


Study Team 


OUTLINE 


Bangalore. 

7 Hospitals in the city. 
Phase 1 : Upto Sept. 1991. 
Phase 2 : Sept.1991 - Feb.1992. 
Phase 3 : March 1992 - May 1992. 


Phase 4 : Junel1992 - Dec.1992. 
& 5 


1.Specially designed, 


pretested coded 
proforma for first contact 
information. 


-Specially designed, pre 


tested coded proforma for 
followup information. 


All patients registering 
for the first time as per 
the definition of head 
injury 


Project investigators and 
eight trained 
field investigators. 


An instruction manual clearly Specifying the operational 


guidelines was developed for the 


purpose of the study. This was 


fully adopted for the training of investigators throughout the study 


period. 


9.1. Selection of hospitals : Since this was a hospital based study, 
We adopted the concepts of a Sentinal approach for identifying the 
study centres in Bangalore. The criterias under which hospitals 
were identified were 


a) Greater attendance of patients with head injuries reporting 
to these hospitals as a source of agency for help. 


b) Willingness of the staff to participate in the project. 


co) Availability of reasonably good medical records. 
d) Easy accessibility for rural-urban population. 
e) Geographical limits to cover the entire city. 


The nature of hospitals included varied in terms of their 
characteristics. Hl is a tertiary referral institute for management 
of head injuries, H2 is a referal hospital for management of 
injuries, H 3,4 and 5 are hospitals with provision for treatment of 
head injuries and injuries, H 6,7,8 are centres with provision for 
emergency and injury treatment without specialised neurosurgical 
facilities. 


The situation of these hospitals is given in figure 4 and a 
profile of these hospitals is furnished in table 2. 


9.2 Preparatory Phase 


Soon after the hospitals were identified, discussions were held 
with the hospital administrators, concerned consultants in 
casuality, Neurosurgery and Orthopaedic departments requesting them 
to participate in the study. Permission was obtained from hospital 
authorities for including their patients in the = study. Contacts 
were also established with medical records officers for obtaining 
records . Out of the 10 hospitals identified in this manner, 
adequate response was forthcoming from 8 hospitals and were 
included in the study. Data collection from one hospital was 
terminated due to operational problems . Thus data collection for 
the total study period was done from seven major hospitals. 
Periodical discussions were held throughout the study period for 
providing a feedback on the study and its implications regularly. 
The state directorate of health services was also kept informed 


throughout this period. 


L/ 


Table 2 


:Profile of study centres 


Sl. 


Name of the 


hospi tal 


Nature of catchment 


hospi tal 


area 


Medical 
records services 


features 


Relief 
Complex 


Victoria 


hospital 


St. John’s 
hospi tal 


M.S.Ramaiah 
hospi tal 
Bowring 
hospi tal 


K.C.General 
hospi tal 


St. Martha’s 


hospi tal 


Government 


Government 


Private 


Private 


Government 


Government 


Private 


wide 
area 


Wide 
area 


Wide 


Wide 


Wide 


Adequate 


Adequate 


Yes(5) 


Yes(2) 


Yes(2) 


Yes(1) 


Yes(1) 


Yes(1) 


Present 


Present 


Present 


Present 


Present 


Present 


Avai lable 


Available 


Available 


Avai lable 


Available 


Available 


Avai lable 


Present 


Present 


Present 


Present 


Absent 


Absent 


Non- teaching 


Teaching 


Teaching. 


Teaching 


Teaching 


Non- teaching. 
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9.3 Selection and Training of Investigators 


Eight investigators with a background in Sociology or social 
work or rural development with a previous experience of health 
reserch in hospital and community were selected.Familiarity in local 
languages was an important criteria.These investigators were trained 
in various aspects of research’ during the period of one month 
(August 1991). Their training consisted of | 


ae Theoritical orientation towards problem of Injuries and 
head injuries. 


bebe Familiarising and understanding different items in proforma 
through individual and group discussions. 


ras Translating and back translating to English. 
ake Mock Interviews. 
e. Interview of patients in Screening Block, Emergency 


services and Neurosurgical wards of NIMHANS. 


cs Guided, Supervised Interviews in Emergency. 
service departments of NIMHANS. 


= Data entry and coding practices. 


jae Pilot study in identified hospoitals. 


In this way, the field investigators were clearly trained in 
arty aspects Of data collection, data entry and’ coding practices. A 
training manual was prepared before the initiation of project. 
("Instruction manual for field investigators on the project 
Epidemiology of Head Injures" - copy available on request) which was 
fully utilised during the study period. 


After their training, they were introduced to their identified 
hOpweeeee WY Projecc  tivescigator and LTamiliarised wath stocal. 
procedures. A pilot study was done before the actual study was 
undertaken. 


ue 


9.4 Study Instruments 


The instruments used in this study were 


1):Proforma for first contact .inilormmagionu( App...i1b) 
ii) Proforma for followup information ( App. IV) 


The proforma for first contact information consisted of 62 
items covering seven major areas. These were(i) identification 
variables, (ii) socio demographic characteristics, (iii) Information 
on risk ‘factors and co-morbid conditions, (iv) Injury details, 
(focussing in detail on road traffic accidents, fall, assault, fall 
of an object and Industrial accidents (v) referral information (vi) 
Clinical aspects and (vii) management information. 


The identification variables consisted of details on 
registration numbers, hospital admitted, date and time along with 
source of information. 


The socio-demographic information consisted of name and age of 
patient along with address. Both residential and occupational 
address of the patient along with telephone numbers in available 
Situations were recorded. Additional information consisted of 
religion, education, occupation, family income, family size along 
with marital status. The occupational categories were coded as per 
the ICMR classification procedures. 


The personal information with regard to the various risk 
factors focussed mainly on smoking, alcohol and consumption of 
drugs. Since alcohol is found to be the major risk factor in the 
occurrence of head injuries ,information collected from the patient 
was cross examined with medical and police records at the time of 
registration. Consuption of alcohol was established by self 
reporting/breath examination/medical documentation/police records. 
Blood alcohol levels were not estimated as it is not done routinely 
in hospitals. Presence of co-morbid conditions was elicited mainly 
from patients and their relatives and cross verified WLEh. peterral 
letters and medical records. 


Details on information about the occurrence of head injuries 
consisted of mode of arrival, date. time,day and Diace of 
occurrence. The Juaury site wae mainly classified as road 
industrial, construction, domesticy View site| agricultural and 
others. Details about the address of mnjury locations «ko 
entered into the proforma. The time interval between occurrence of 
injury and medical contacts was recorded in number. Of" hours to 


20 


ascertain the time interval before treatment was provided to the 
victim. The cause of head injury was mainly classified as per the 
standard practices and corresponding details were elicited. 


Further details about various aspects of each of these causes 
to precisely understand the nature, mode and type of head injury was 
elicited. The injury classification procedures as per the ICD- 
9(external causes) methodology was adopted in this study. More 
details about the type of vehicle involved, status of the injured 
person and usage of protective equipments were recorded. Details 
about the nature of fall, reasons, height of fall and area of head 
injured were recorded. The type of assualt, nature of an object 
falling on the head along with mode and area of fall were 
documented. Both in fall and fall of an object, the height of fall 
was specifically elicited to assess the impact of fall from greater 
heights. Details about industrial accidents were also included in 
specific situations. 


To assess the importance of immediate first aid services for 
head injury victims ,information was noted on availability, source 
and the referral agency for the victim. The cost incurred till the 
patient reached a definite hospital was also recorded. 


The clinical information consisted of predominantly various 
aspects on the level of consciousness, post traumatic amnesia, 
presence of seizures, nature of external injuries, presence of skull 
fracture and various associated injuries. The severity of injury 
waS measured as per the glasgow coma scale at the time of hospital 
registration . The clinical information was mainly obtained from 
attending consultants and medical records. Since the purpose of 
the study was explained to all concerned people, greater attention 
was focussed on recording information by treating doctors in all 
hospitals. The, referral letters brought »ypatients was als6 
reviewed by the investigators in necessary situations. The nature of 
injuries along with final diagnosis was recorded in consultation 
with the attending physician and coded as per the ICD-9 practices. . 
The procedure followed at NIMHANS for classification of head 
injuries was also adopted as it was found to be more elaborate and 
useful. 


The management information was collected at the end of their 
recommended hospital stay along with the duration of hospital stay. 
The final status of the patient was obtained at the time of 
discharge of the patient from the individual hospitals in 
consultation with the patient and attending medical consultant. 


£1. 


The proforma for follow up information primarily consisted of 
(1) present health status of the head injured person (ii) Opinion on 
care provided during initial contact (iii) Nature of current follow 
up care (iv) sequelae of head injury and (v) Prevention of head 
injuries based on his experience. 


The follow up information was collected from 425 patients, who 
were residents of Bangalore and having sustained head injury during 
the period of study. The information collected mainly focussed on 
the present health status, mobility status, working or schooling 
status dnd whether patient had returned to his previous occupation. 
The current source of income along with absenteesm was enquired. 
The opinion of the patients on the care, referral and education 
provided during their initial hospital contact was enquired to 
ascertain their satisfaction over the nature of care provided to 
them. The expenditure incurred in relation to their head injury 
even after discharge from the hospital was specifically noted. The 
various sequelae from head injury was enquired to elicit problems 
present after the occurrence of the injury. Finally, the 
Suggestions given by the patients based on their initial experience 
was recorded. 
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Data collection was done mainly in the Ccasuality divisions and 
attached wards of individual hospitals from all patients with a 
definite history of head injury through direct interviews by trained 
investigators. For the purposes of this study, a case of head injury 
was defined as 


"a person with a history of definite injury to the head by an 
external agent accompanied with (a) short or long spell of definite 
loss of consciousness (b) an obvious recognisable neurological 
deficit and or (c) accompanying skull fracture. " 


Investigations into problems of head injuries requires 


considerable amount of judgement and human touch by the 
investigating team because of considerable pain, grief, suffering 
and anxiety by patients and accompanying persons. Hence, the 


following points were paid Special consideration during = data 
collection. 


a) The injured person was interviewed only after examination and 
treatment by the attending medical person. 


b) In situations of fully unconscious patients, information was 
collected from the person accompanying the patient. 


ad 


GC) Information was kept totally confidential. 


da) Information was collected only after obtaining oral consent 
from the patients and accompanying persons. 


e) The Investigator was not allowed to treat or to give any 


false hopes and promises to patient as the responsibility 
of management rested with attending medical ACU] ty. 


Zoe Lntormat Lon Pool noe 


One of the objectives of the study was to examine the problem 
of head injuries in a wider perspective of injuries. Esti s 
essential to have information from other related areas to achieve 
this objective. Brief information from injuries was collected from 
all registered cases during the study period. This consi stedwor 
Salient information on brief identification characteristics,cause of 
Injury, nature of injury, date and time of injury, first aid care. 
This information was entered intoseparate injury registers 
maintained for the specific purpose. 


Information was also pooled from the departments of police, 
transport, industries, associations of nursing homes and general 
practitioners, corporation. health.-office ( to examine death 
certificates) and from public specially on their opinion regarding 
helmet wearing during study time. 


9.7 Follow Up Phase: 
It is well known that sequelae from head injuries has not been 
studied in detail. The present study focussed in detail on 


answering this question. 


Among the total head injury cases,425 (25%) were selected based 
On tier coLlowing criteria. 


(1). Patient should have registered in one of the identified 
hospitals with a specific diagnosis of head injury. 


(11) Patient should be a resident within the City liniteawn 
Bangalore. 


(111) Patient must have been alive at the time od discharge or 
Bepertcal during first contact. 


(iv) Must have had a definite diagnosis of head injury 


zis 


After making a list of patients eligible for follow up study, 
letters were sent requesting them to come to NIMHANS for follow up 


on any working day over a period of one month. Since the response 
to first postal letters was only 15% , it was decided to make home 
visits. All the remaining patients were contacted at home and 


information was obtained from them. It was essential to make second 
and third visits in 35% of cases as they were not available during 
Pars. contact. Since follow up was done by trained field non- 
medical interviewers, a clinical examination could not be undertaken 
due to operational difficulties and regource constraints. 
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9.8 Data analysis: 


Data thus obtained was checked regularly for clarity, accuracy, 
completion and coding. This was entered into computer at regular 
intervals. The analysis was done using EPI-INFO (Ver. 5) software 
package(28). 7 


9.9 Monitoring and Supervision: 


Throughout the study period, much attention was paid to this 
aspect. The monitoring was done at four levels. 


(i) Data“ COLIS@etion: in all theehospitals: wae regularly 
supervised and checked by the project officer 


1:7.) Data collection in individual hospitals was supervised by a 
local coordinator, identified for this purpose. Discussions 
were held on a regular basis with the local coordinator to 
solve day to day problems. 


© 


(111) Tne research team met regularly once in a month to review 
the activities. 


(iv) Feedback weas given to all hospital authorities once in 2 
months for understandingd the problem. 
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9.10 Review of activities 


The entire project was reviewed at periodical intervals by an 
advisory group consisting of senior decision makers from Health, 
Police, Industry, road transport and media. Meetings were held 
regularly tor sharing information,obtaining feedback and making 
midcourse corrections. 


ek kK KK kK kK kK kK Kk Kk OK 


By the above mentioned methodology, information was collected 
from 14036 injury cases and 2897 head injury cases from 7 sentinal 
hospitals in the city of Bangalore during September 1991 to February 
1992.About 425 patients were followed at mean interval of 4.6 months 
to identify sequelae from head injuries during March 1992 to June 
1992. Pooling of data from related sectors of police, industries, 
transport and corporation health offices was also done for the study 
period. 
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Road traffic accidents 
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10 3: INJURIES 


During the period September 1991 - February 1992 ( 6 months) a 
total of 14,036 injury cases were registered in seven hospitals in 
the city of Bangalore. Out of these cases, more than 80% of cases 
were registered in the 4 hospitals as shown in table 3. 


Table 3 : Distribution of injuries in study centres 


eb. Name of 


a Victoria . 

hospital 375 899 ag fiat 2 | 918 756 783 5004 
i SGARC 2b 7 282 230 214 281 267 1491 
a. K.C.General 

hospital 464 399 424 S12 350 CE ye 2548 
aa M.S.Ramaiah 

hospital 69 82 74 82 79 gp 457 
6. St.Johns 

hospital 268 269 238 247 214 226 1462 
‘= St.Marthas 

hospital 138 199 L6:7 185 146 ee LOL 

Total 2332 Pa (5 2222 2504 2198 2269 14036 | 

(16.6) (17.9) (15.8) (17.8) (15.7) (16.2) (100.0) 
-LM 1 


Among these cases ,11358 injuries had occured within the city 
of Bangalore and 3678 had occured outside the city amounting to 
80.9% and 19.1% respectively. Approximately about 75 injuries occur 
every day or about 2300 per month in the city of Bangalore or 28,000 
per year. 
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Table 4 Age - sex distribution 


Age in years male (%) Female (%) Total (3%) 
0-4 202 (4a 115 (4.6) Big (2s3) 
5-14 931 (8.1) 366 (14.5) 1297 (9,2) 
15-24 2898 (25.2) 434 (17.2) B32) (23073 
25-34 3654 (31.7) 638 (25.3) 4292 (30.6) 
35-44 2044 (17.7) 416 (16.5) 2460 (17.5) 
45-54 1001 (8.7) 276 (1.0.o) tO7de (.9-. 19) 
55-64 455 (4.0) 142 (5.6) 597 (4.3) 
65 + 31 4xcf 257) 121; (4.9) £35.03. 4 
NA 16 (0.1) 13 (0.6) 29) (0.420 
Total 11515 (10040) 2521 (100.0) 14036 (100.0) 


The Age - sex distribution of injury cases is shown in table- 
4.It can be seen that the age groups of 15-44 years constituted a 
total of 71.8% of total cases with highest number of cases occuring 
in 25-34 years (30.6%). Children and elderly constituted 11.5% ana 
3.1% of cases respectively.The ratio between men and women in our 
series was 1: 0 .2. 


Table 5: Cause of Injury 


Cause No. % 
Road Traffic Accidents 7242 on Ys 
Assault ao AF EPS, 
Domestic Falls 1516 rO.6 
Industrial Accidents A535... a 

Burns V1.7 a re 
Fall of an Object 156 a is 
Firearms Injury 20 O.. 
Not Known LQ 3:0) 
Me? ors vom ab Ope 24036 100.0 
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Investigation into cause of Injuries revealed that 7242(51.6%) 
of injuries were due to road traffic accidents. This was followed 
by assaults and falls in 3793(27.0%) and 1516 (10.8%) respectively 
as shown in table 5.A total of 717 (5.1 %) caes were constituted by 
burns. Thus it can be seen that majority of Injuries were due to 
Road traffic accidents. 


Injury occurence as per day and time of occurrence is furnished 
in. tablés / 67 "ard 57 \: It can be seen that majority of injuries 
occured,on Mondays at the beginning of week to the extent of 17.2% 
and least on Sundays to the extent of 12.4%. Also, more number of 
injuries occured beteween 12 noon and 6 PM (32.9%), followed by 6 
PM - 12 MN (29.0%),thus signifying evenings and nights were the peak 
periods of injury occurence. The exact time of injury occurence was 
not available in 8.5% of cases. 


Table 6 : Injuries as per day of occurence 
LE Ragartitenos yin Nols Bie ABNb! 1c ¢ (a 
‘Mondays 2416 MRR: 1790 om 
Tuesdays 2022 14.4 
Wednesdays 1954 Lae 
Thursdays 1974 14.1 
Fridays 1960 13) 09 
Saturdays 1973 14 Va 
Sunday LISS 12.4 
cc as: ae 
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Table 7 : Injury occurence as per time 


Time No. % 
PO Scrs |... of a ser 
Sane 3 NOUrS 3370 24.0 
bZeee be Nours 4617 J269 
Le eee? OUTS 4074 29.0 
Not known 1194 Baas 

ee eee 100.0. 


Seema caine es ee OS, wan, ee ren ae GoW et dae cous (aes lens [uno gsm tae emnp, n> ‘egen mp anes eo asinine 


. The mode of arrival was predominantly through public transport 
like buses, autorickshaws and taxis in 58.3%. of cCasee. 


Table 6 Shows that only 16.8% had utilised ambulance services. 
Personal transport was available in about 9.8%, of cases. 


Table 8 : Mode of arrival 
eo. Se oe ty ys 
oo ea Pees 16.8 
Personal Transport 183 9.8 
Public Transport 8185 58 <3 
Other Modes | 432 3m 
Not Known. 1673 dale 
Total 14036 ~—-100.0 


KKK KK The broad classification on the nature of injuries revealed 
that 4958 (35.3%) cases were superficial injuries and contusions. 
Head Injuries constituted 21% of total cases. Orthopaedic Injuries 
accounted for 8.0% of cases. Burns comprised of 5.2% of cases 
specified were recorded in 23.2 % of cases. About 1.3% of cases had 
died immediately on arrival at the hospital. 


sh 


11. HEAD INJURIES 


11.1 Incidence of Head Injuries 


During the period Sept. 91 - Feb. 92, a total of 2897 cases of 
head injuries were registered in the seven study hospitals of 
Bangalore city. Among these, 2062 (71.5%) cases were registered at 
NIMHANS. All other hospitals ‘included, registered a total of 835 
(22.4%) cases. Table 9 shows the distribution of head injury 


registration across different months. 


Table 9 .Incidence of Head Injuries 


Nimhans 301 381 316 346 366 352 2062 
(66.70 170.3) (67.2). eee) (74.1). eee 71.2) 


Victoria 


hospital 41 29 30 z2 20 EB. 178 
(9579 (5.4) (6.4) (4.9) (4.0) (vues (6.1) 
SGARC 31 34 40 26 34 16 isl 
(6.9) (6.3) (8.5) (5.5) (6.9) (at) 6.2) © 
St.John,s 
hospital 25 44 BF 28 30 35 199 
See on, (8.1) (77295 (8.1) (6.1) (7a) 6 (6.9) 
MSRamaiah 
hospital LS 14 LZ 16 12 8 47 
(3g h 12,6) (2.6) (3.4) (2555 fe |. 13.7) 
St.Martha,s 
hospital 16 24 20 21 17 10 108 
(325975 (4.45 (2% 80 (4.5) (3.4) les ta 7) 
KCG 
hospital 22 16 15 10 15 14 92 
(4.9) (3.0) (3.2) see (3.0) (320) (3.2) 
Total 451 542 470 470 494 470 2897 


(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) 

It was possible to collect total information from 2515 cases 
(87.3%) through direct interviews. In the remaining 382(12.83%) 
cases, information on all aspects was collected by a combination of 
interviews, medical and police records.The reasons for this were non 
availability of information as the patient was brought by unknown 
persons / police in 327 (11.4%)cases, uncooperative patients 6(0.3%) 
ee orate referral to another hospital in 49 (1.7%) cases.The 
problem of collecting information was more during night ti 
injuries due to assault. ‘ ‘ cre ae 


a 


The location of injured person according to place of residence 
revealed that 2143 individuals were residents within the city of 
Bangalore and had met with head injuries within city limits. The 
remaining group comprised of individuals meeting with head injuries 
outside the city but registered in the city for treatment. Among 
these, 318 were residents of the city and 436 were nonresidents of 
the city. Hence, a total of 2461 cases were registered among city 
residents, thus.giving ahead injury incidence rate of 60.2 per 
1,00,000 for the period of 6 months during 1991-92 with a 
corresponding annual incidence rate of 120.4 per year per 100,000 
population. 

Table 10 - Age - sex distribution 


Age in yrs Male Female Total 

22 0 33] (Steines, 600 (S-8iigs Meenida. (aseju lee 
5-9 172(7.8) 97 (14.3) 269 (9.3) 
10-14 141(6.4) 49. .( 72) 190 (6.6) 
15-19 181(8.2) 42 (6.2) Bam (7.7) 
20-24 324 4 (1454) 58 (8.5) 282 (13.2) 
25-29 31.8 56140) 65 (9.4) 883% (13.3) 
30-34 238 (10.8) a7 (639) 285 (9.9) 
35-39 216 (9.8) 47 (6.9) 263 .(9..1) 
40-44 130 (5.9) afer (Sas 167 (5.8) 
45-49 110 pos eG0 oan A eg 162 (5.6) 
50-54 95 (4.3) 28 (4.1) 123° (4.3) 
55-59 57 (246) 30 (4.4) 7° (3.0) 
60-64 46 (2.4) 24.(3.4) 69 (2.4) 

65 + 96 (4.4) 45 (6.4) 144 (4.9) 

Not known 7° (Gas 3 (0.4) a O:, 4°) : 

ee Al 2214 (100.00) 683(100.00)  2897(100.00) 
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The age - sex distribution of head injury cases is shown in 
table - 10 .Figures 5 and 6 reveal the association between age and 
cause of head injuries. The highest number of head injuries had 
occured in 20-30 years age group constituting 765 (26.5%) cases. 
Children in the age group of < 15 years accounted for 20.8 % of 
cases and individuals above 60 years constituted 7.3% of total 
cases. Within the age group of 15-60 yrs individuals in the age 
group of 20-30 years accounted for 26.5% of total cases. The male 
to female distribution was in the order of 1: 0.3. Interestingly, 
among both children and elderly, females were more as compared to 
males. Children - males (18.0%) : Females (30.3%) and ( elderly 
- males ee : females(9.8%), While in all other age groups males 


outnumbered females substantially. 


11.3 Socio economic characteristics 


Table 11: Educational status of head injury cases 


Educational status No % 
“Vt Shae Pidterate®.?) °\ “G Gy8ees ie!” ame 
Primary 446 1534 
Secondary 336 ye Be 
High School 563 19.4 
Pre-University 165 gS 
Graduate 185 6.4 
Post-graduate yt a 4.5 
Professional 188 oes 
Not applicable 168 Sea 
Not Known i ae 3 | Sao 
2897 100.0 


Table 11 shows the educational status of head injury pa- 
tients. Illiterates, upto <10 years of education and above high 
school levels of education (>10" Tevels °) “Gonsisted: of S63 
(19.4%),1345 (46.4%) and 669 (23.1%) cases respectively. PIS. re 
can be seen clearly that more number of educated people had met with 
head injuries (69.5%). 
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9. CAUSE OF HEAD INJURY MORBIDITY IN VARIOUS AGE GROUPS 


SabelU2ZII2 4 
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Age group (in years) 
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Road traffic accidents 
Fall of objects [.] Others 


6. CAUSE OF HEAD INJURY MORTALITY IN VARIOUS AGE GROUPS 
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Table 12: - Occupational status 


Occupational status No. g 
PeeeeeOnnl;technidalsé belated workers 00S 8602'S 2 gama 
Administrative, executive & managerial 
workers 114 ea 
Sales and Business workers 218 Pas 
Agricultural workers 0:7 10.6 
Quarry and construction workers 48 ie 


Transport and communication sector 


workers 147 5 el 
Production Process workers 434 L520 
Service, Sport and recreation workers 105 386 
Workers without Occupation 86 Sire) 
Students 542 18.6 
Housewives 269 933 
Not applicable 197 6.8 
Not Known 347 Laeo 
Total 2897 100.00. 


We used the occupational categories as per the ICMR guidelines. 
it Can be noticed from table 12 that students, production process 
workers and agricultural workers ranked the first three groups in 
the. ,Orden, Of. 18. 6%,..-25 <0%-and «10% 6% respectively. About 6.8% of 
cases were constituted by people working in professional, technical 
and administrative cadres. Transport sector workers, service grade 
employees and housewives constituted 5.1%, 3.6% and 9.3% 
respectively. This signifies that head injuries were common in the 
productive strata of society. 


Information on Income of the family per month has been provided 
in table 13. 


wo 


Tables 136suce Family income 


Income groups (Rs.per month) No % 
ie cc. < 5008s xt x00 SR 11.2 
20] =<Toae 848 2vie 
L001 ' - i560 449 Leo 
1561 - 2000 248 8.6 
2001 ~ 2500 274 945 
2001 — SOGo 136 4.7 
> 3000 212 9.4 
Not Known 347 Be Pa = 

Total 2897 100.00 


The information given above reveals that about 40.5% and 38.3% 
of victims belonged to families with an income of less than < Rs. 
1000 per month and between Rs. 1001 - 3000 per month. Only 9.4% 
victims were from families with an income of > Rs. 3000 per per 
month and information was not available in 11.8% of cases. 


**kk* Distribution of cases according to religion revealed that 
hindus, muslims and christians constituted 81.6%, 11,.0¢5 eno 3.8% 
respectively. Information on religion was not available in 3.2% of 
cases. 


***%* About 1376 cases (47.5%) belonged to smaller families of 


less than 6. Only 115 cases were from larger families of more than 
10f 3179 %)-. | 


***%** The marital status of victims at the time of injury revealed 
that about 1245 (43.0 %)were married,801 (27.7 %) were unmarried and 
81 (2.8 %) were living alone. 


11.4 ALCOHOL, DRUGS AND HEAD INJURIES: 


All over the world, alcohol and drugs have been found to be 
major responsible factors for the occurence of head injuries. The 
results from our study have shown interesting evidence about the 
EGtewot,aitcohol . 


*ekeke Smoking was a common habit among our patients noticed in 
the study. In the total sample, 739 cases (25.5%) reported current 
smoking . On specific investigation of smoking among men aged 15 
years and above, the practice of smoking was present in 45% of cases 
with varying duration. We did not encounter any case due to 
consumption of hazardous, abusive drugs which have been incriminated 
in the occurence of head injuries. 


A positive history of habitual consumption of alcohol was 
observed in 532 cases (19.4%). Among these cases ,about 258 (9.4 $) 
were under the intoxicating effects of alcohol at the time of injur 
occurence. This information is provided in table 14. 


Table 14 : Alcohol consumption and head injuries 
(n=2743) 
No. % 


Individuals without habit 
of consuming alcohol. Zell 80.6 


Individuals with habit of 
consuming alcohol but not 
consumed prior to injury 274 10.0 


Individuals with history 

of alcohol consumption prior 

to the occurence of 

head injury. 258 9.4 


Table 15 : Alcohol consumption in adolescents and above 


(n=1664) 
Not in the habit of 
consuming alcohol a1 68.0 
not consumed prior to 
injury occurence 274 16.5 
consumed alcohol prior 
to injury occurence 258 IS 35 


a7 


Among individuals above the age of 15 years ,about 532 (100.0) 
reported regular consumption of alcohol. Among them 258(49.5 %) had 
consumed alcohol prior to the occurence of injury (figure 7). 


The Interval between alcohol consumption and injury occurence 
1S Givers tigure & | 


8 INTERVAL BETWEEN ALCOHOL CONSUMPTION 
AND HEAD INJURY. 


100 
15 

g 50 
: 


<o0s 3 6hrs >Ghre 


Interval 


It can be seen that about 72.1% of cases had consumed alcohol 


in the past 3 hours prior to head injury occurenc nl 
, o. O y sey. 
duration of more than 6 hours. Y had a 
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The relation between alcohol and Cause of 


Head Injury is shown 
in table 16. 


Table 16 :? Alcohol and Cause of Injuries 


RTAS Falls Assault Others Total 
Alcohol 
consumption 160 60 36 2 258 
positive CARS) eo 19°. 6) (LTB (2.9) (15.5) 
Alcohol 
consumption 920 246 173 67 1406 
negative (@52 2) (80.4) (82.8) (97.1) (84.5) 
Total 1080 306 209 69 1664 
OT00—0) . (100.0) (100.0) (100.0) (100.0) 


From table 16, it is evident that alcohol contributed for 14.8 
* Of road accidents, 19.6 % of falls and 17.2 % of assaults among 
specific categories. The proportion of falls was higher among those 
mao Nad consumea alcohol ( 23.3 % ). The proportion of road 
accidents , falls and assaults among those who had consumed alcohol 
was 62.0 % , 23.3 % and 14.0 % respectively. 
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11.5 : COMORBID CONDITIOINS 


Several comorbid conditions have been found to be associated 
with head injuries. We observed the following in our case series. 


Table 17 : Associated comorbid conditions 
SSraon = (is ae z 
Hearing problen on 3.2 
Vision Problems 95 oe Ee 
Physical Disability £6 j 0.6 
Diabetes Mellitus 34 cA 
Hypertension 77 330 
Epilepsy 70 28 
Mental eaakdabion eh 0.4 
Mental Illness. 9 0.4 
Hyperacidity ; 26 | 1/0 
Respiratory prob aime 22 | | 0.9 
Miscellaneous 34 EE 


a Se rn ne ee AEF OP Se SP Ge Pe OP eee Ge oe ay ee am Gm OE iw em Gun Gen fe ER ee Ges ee dees Ge aoe me wees Gt 


Among the several comorbid conditions, hearing problems (3.2%), 
vision problems (3.8%), Hypertension (3.0%) and epilepsy (2.8%) 


constituted the major conditions. A large number of other con- 
ditions were also identified. About 16 (0.69%) cases had physical 


disability due to previous injuries and infections.Majority of these 
individuals were on treatment for their illness.About 31 (37) 
individuals with hearing problem,21 (22.1 %) with visual problems, 
10 (13.0 %) hypertensives and 23 (32.9 $%) epileptics were not on any 
treatment and care at the time of head injury -occurence.Majority of 


those with mental disorders were also not on any care as reported by 
them. 


RREEX A Previous history 6fenead injury was observed in 46 
cases (1.7%) during the past 5 years .° This informa 
tion was collected for individuals above the age 
group of 5 years only. 
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11.6 CAUSE OF HEAD INJURIES: 
During the period September 91 - February. 92, a total of 2897 


cases of head injuries were registered in various hospitals of 
Bangalore city, the cause for which is also shown in figure 9. 


Table 18 : Cause of head injuries 


Road Traffic Accidents 1784 61.6% 
Falls 651 22.5% 
Assault 307 AB Oe oy 5 
Fall of an object 103 3.6% 
Industrial Accidents 27 Oe i 
Not Known She 1:08 
Total 2897 LOGO 


Information on cause of head injuries is very useful for any 
activity aimed at care, prevention and rehabilitation. The table 
/figure reveals that road traffic accidents accounted for 1784 
661.:6% ) cases. Head Injuries due to falls at various places was 
observed in 651(. 22.5% ) eases . Assaults -and i fabley! hit: by an 
external object constituted 307(10.6%) and- 103(3.6%) cases 
respectively. Industrial accidents with head injuries were recorded 
in 21(0.7%) of cases. In 31(1.0%) cases the cause of head injury 
was not known to any informant and could not be elicited. 


41 


11.7 MODE OF ARRIVAL 


The mode of arrival was predominantly through public trans- 
port in 1895 cases ( 65.4%), followed by Ambulance Services bet 
432 cases (14.9%). Since private transport was available with 
only a few people, it was utilised for transporting the patient 
in 12.5% of cases (figure LO}s 


10. MODE OF TRANSPORT FOR HEAD INJURY PATIENTS 
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The mode of arrival in different situations due to different 


causes is shown in table 19. 


Table 19 : Mode of arrival and cause 
RTA Falls Assault FOB Others Total 
Ambulance 308 65 42 13 5 432 
Gy .3) (2.089) (23% 7 ) CL2565 gee CTS aa 
Public 251 GE 461 199 66 7 1895 
(6502) (70.8) (64.8) (6435 (33.4) (66.79 
Private 162 66 20 T1 4 263 
Core) CEOs Lo Oe.) (1074 is ae aa (95'2) 
Others 42 15 8 2 5 ve 
(2.03) Ce) ie) eR is C25 68 ) (23555) 
WA Nt Ag 44 3 Let = 204 
(ei) CO aray (ie. 4) ERs: 7a UPasa 
‘otal Lisa 65] 307 Lo3 aT 2866 


It can be seen from table 20 that the utilisation of ambulance 
Services was high in industrial accidents (23.8%) and road traffic 
SeeLdentsin(S7 139) 2°) while..it twas MeLY.) POOH rakisen(r0 (0s). 
Reliability on public transport was more in falls (70.8%) as 
compared to any other cause. The table Clearly shows the dependency 
and utilisation of public transport services in 66% of cases. 


af 


“ aoe 
11.8 DAY AND TIME OF HEAD INJURY OCCURENCE 
\ 
mS Table -=20 : Day of head injury occurence 
a ae. eee ee 
RTA Fall Assault FOB IA Total 
Mondays 279 104 a 20 2 455 
(1557)° 402651) (16.9) Ges (5.3) (16.0) 
Tuesdays 271 90 29 11 1 402 
(15033 (13.9) (9.6) (10.8) (5.3) (1421) 
Wednes- 
days 260 81 Ja ey 1 396 
(14075 bi +5.) (23 3) (16.7) (5.3) (13.9) 
Thurs- 
days 252 106 39 14 6 416 
(Taine) (16.4) (1205) (ss: 7) (2653 (14/6) 
Fridays 20a 83 45 18 6 37 
(11.6) (328) (14.9) (17.6) (26.3) (42 66 
Ssacur- 
days 249 39 56 10 fs 405 
(TA CIGh Ss} (18.5) (9.8) (5.3) pid 32) 
Sundays 
‘ iat 7 93 45 LZ s 411 
(A4, ah (ds 4) (Taser 11.8) (25.0% 1014.5) 
bet tage 646 3202 102 au 2843 
(100.0) (100.0) (100 OF nid 00<0) (100.0) (100.0) 
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Table 20 reveals the pattern of head injury occurence on 
different days of the week. Clearly, Mondays registered the highest 
number of cases (16.0%) .« Road Traffic accidents also occured in 
high numbers on Mondays (15.7%) and Tuesdays (15.3%). Highest number 
of ‘falls were recorded Son" Mondays 7 (Giga. and Thursdays 
(16.3%).Assaults were more commonly noticed on saturdays to the 
extent of 18.5 %.. Conversly Industrial accidents were more in the 
latter half of the week as compared to other causes. 


The time of occurence of injuries is shown in figure 11. 
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11. TIME. OF... OCCURENGE OF. HEAD ANG 
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It can be seen that 1007 head injuries had occured between 12 
noon — 6 FM ko the extent @heso,60% ,followed by evenings and early 
nights in 927(32.8%) cases.Similarly, mortality was also high among 
poets og occuring between 12 noon to 12 midnight to the extent 
O Pe bags 
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Time of occurence and cause of head injuries is shown in table 


“ae 
Table 21 Cause and time of head injury occurence 
Time RTA Falls Assaults FOB IA Total 

12 MN -6AM bo J coke 28 1 a 156 mer ice 
feet) (3.3) (9.4) (11.8) (19 1) en) 

6 AM -12Noon 479 168 (spa 24 6 738 
Weve te (26.1) (8075) (23.8) (28.6)>xe6 1} 

12 Noon-6 PM 582 287 95 ihe, Sa soley) 
(32. 99° (44.6). £43270) (34.7) (38.2) xe5e6) 

SPM -12 MN 614 Pe f abel: 30 3 92.7 
(3448)©(26.0) (Soe Vie (29.7) (14533 eg) 

Total 1766 643 oY. Od Fidel 2828 


(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) 


It can be seen that maximum number of road accidents and 
assaults had occured between 6 PM - 12 MN to the extent of 34.8% and 
38.1% respectively ,followed by 12 Noon - 6 PM to the extent of 
weno and= 32.0% respectively. Falls and fall of objects were more 
common between 12 noon - 6 PM to the order of 44.6% eng. "34.7% 
respectively. Industrial accidents were more common during afternoon 
and mornings. 


11.9 PLACE OF OCCURRENCE OF HEAD INJURIES 


Since all road traffic accidents had occured on the roaqas; 
information on this aspect is provided only for domestic balls, fall 
of an object and assaults. Similarly information on industrial 
accidents pertain to their occurence within the industries. 
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Table 22. Place of occurence of head injuries 


place Fall Assault FOB Total 
Road 76 84 13 173 
(Pree (27 04) (12.6) (16.3) 
Industrial 
work site 5 8 3 16 
(0.8) ie<0) (2.9) (i753) 
z 
Construc- . 
tion site 32 3 8 43 
(4.9) 1.0} (7584 (4.1) 
Domestic 442 a4 1 51 634 
(67.9) (45.9) (49.5) (59.8) 
Play site 20 2 10 32 
(92%) (0.7) (9.7) (3.0) 
Agricul- 
tural land. 40 20 5 65 
(6.1) (6.5) (4.8) (6.1) 
Others 36 49 13 98 
(5.5) (15.9) (12.6) (9.2) 
Total 651 307 103 1061 


(100.0) (100.0) (100.0) (100.0) 


The domestic sites were mainly responsible for majority of head 
injuries due to any given cause apart from road accidents. (67.9 
+).-Assaults were more common in houses and on roads to the extent of 
45.9 * and 27.4 %.Similar pattern was noticed for fall of objects 
also.Falls and fall of objects were also a common mode of injuries 
at construction sites. 


11.10. INTERVAL BETWEEN INJURY AND MEDICAL CONTACT 


The interval between time of occurence of head injury and 
reaching a medical source is an important step in protecting the 
life of a person. We noticed in our Study that about 94.5% of cases 
had received immediate medical help within 3 hours after the 
occurence of injury. 
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Table 23 :Interval between head injury & medical contact 


Hours First medical Study 
contact centre 
No. % No % 
<— 2 hour 2505 86.5 697 24.1 
a <3 hours 262 9.0 883 29 0 Be 
pa, <6) hours 66 iets 549 19.0 
Se =12 hours 26 0.9 | 314 10.8 
>12 hours 38 bs3 454 15 <7 
Total eco le 2897 100.0 


It can be seen that majority of the cases had contacted a 


health care agency within 3 hours, irrespective of the cause. Only 
about 5.0% of cases had reported beyond 3 hours. However, only 


° 


around 54.5 % of cases were able to reach a multidisciplinary trauma 
Gare thospital within 3 hours and 26.5 % cases could reach only 
atvcer 6 hours. 


Further analysis of the same according to various causes 
revealed that about 50% of road accidents had reached a definitive 
hospital within 3 hours and about 30% beyond 6 hours. In case of 
head injury due to falls and assaults, more than 50% had reached 
beyond 3 hours. Because of good facilities available in industrial 
establishments about 76.3% had reached a definitive hoispital within 
sours. 


11.11. First aid services and referral information: 


First aid services provided immediately after the injury at or 
near the site of accident helps a long way in saving the life of 
victims and reducing complications associated with head injuries. 
Table 25 provides clear information by emphasizing that only 13.3% 
received some first aid and 86.7% did not receive any first: aid 
services. 
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Table 24 : First aid services provided at accident site 


— Se ee ee ee ee ee ee ee EE eS ee Ge Ge GD Ge ee Gee Ge Ge Ge Ge Gee cee eee Gee Ge Gee Gee Gee Gee cee om ae ee come eee eee ce ee cee ee eee eee ee ae ee ee eee oe 


No. % 
Provided 355 13-3 
Not provided 2303 S6é¢7 
Total b 2897 L0G. 


Among the 355 patients, who had received first aid services, it 
was mainly porovided by different people as shown in table 25. 


Tapree> : Source of! first aid services 
SmeerEce 1. 5vlsSeimeeE Nosvcn ¢ a S xedove 
PEA ioc ibis lum Eto kids saan goat So 2 
Health Worker 7 2.0 
Family Members 19 eee 
Public 27 7126 
Others 8 Leo 
We ied ov i>: sii6h haere 355 isi $e aROMeeA 2: 


The local general practitioners had provided immediate first aid 
in 83.1% of cases. It was interesting to note that for 13.0% of 
cases the family members and public had provided services but was 
not possible to establish the quality of services. Further analysis 
into the cause of head injuries and receiving first aid services 
revealed that the local doctor had administered the first tase 
services irrespective of the cause in majority of the instances. 
Health workers contribution was less ( 2.0%) as compared to public 
and family members (13.0%). 
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The source of referral in various causes is shown in Table-26 


Table 26° S50urce of referral tothe study hospitals 


Source RTAS Falls Assault FOB IA iiebors ak 
General 135 106 16 aha - 268 
practi- OF bare: 9) (16.9) (as) Cli. 0) GO 7.) 
tioners 

Nursing LS2 85 9 ale 4 263 
homes (8.8) calc Pe (Be) (13.0) tae (9.5) 
Local Hos 109 Le Bad 9 2 185 
pitals (6.2) (a4) Cae2)) (9.0) (aes (6.7) 
Govt. 892 235 183 47 2 1359 
hospitals (51.5) (3:77.40) (64.7) (47.0) “Cie p29 7) 
Sanjaya 54 5 10 1 = 80 
Gandhi CS C254) Gomer) Giegee eae es 
hospital 
Directly Swe: eS 53 19 10 ee Ae 
on their (215) (19.9) Cree) (19:50); Gees (21, 6) 
own 
Others 19 9 _ - - 28 

CE S15) eae Gey 5) 
Total 1733 628 283 100 18 2762 
(100.0) £1.0.0:.0 wet 100.0) > (Gomme 10050) 


The referral pattern reveals that Government Hospitals had 
referred a total of 1359 (49.2%) cases. About 519(21.0%) cases had 
Gomme. Girectiyvy, wo the study hospitals on their “own. General 
Practitioners, Nursing Homes and local hospitals had referred 
268(9.7%), 263(9.5%) and 185 (6.7%) cases respectively. oe. Can «Om 
seen that among road accidents and falls that SGARC referred only 
3.1% of cases since specialised neurosurgical care was available in 
this place. 
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11.12 : EXPENDITURE INCURRED TILL REACHING HOSPITAL 


Direct costs in terms of travel, amount paid for services 
earlier, local stay till the patient reached one of the sentinal 
hospitals was developed to know the expenditure incurred due to head 
injuries. Table 27 shows details on this issue. — 


Table 27 : Expenditure at hospital entry time 


Amount No. % cum. total 
in Rupees 


SS SS A A A it eS A ES Se ce cae cee ees cee 


< 300 2354 sis Sis 
301 - <600 273 9.4 90.7 
601 - <900 84 260 ae 93.6 
901 - <1200 64 PPE 95.8 
1201 -<1500 44 Les 97.3 
> 1500 78 25 100.0 
Total e100, oe 


It can be seen that majority of the patients had spent less 
than Rs. 300 ( $ US 10 ) till they arrived at the hospital. Only 
2.7% had spent more than Rs. 1500 ( $ US 50) at the time of 
admission. This was also uniform across different causes . 


11.13 : ROAD TRAFFIC ACCIDENTS 


During the study period of 6 months, a total of 1784 cases of 
head injuries due to road’traffic accidents were registered, 
contributing for 61.6% of total head injuries.The present section 
goes indepth into certain specific aspects. 
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11.13.1 : Location of road traffic accidents 


To develop this information the place of RTA’s was divided 
under the following categories. 


Table 28 : Location of road accidents 


Location No. % 
Highway accidents Vous 20.2 
Accidents within the city of | 

Bangalore. de 5 7, 64.9 

Accidents outside the city iS 
of Bangalore. 266 14.9 
Total 1784 100.0 


The precise point where injury had occured is shown in table 
zo.i. 
Table =Zeea >; Location of injury 


Location No. % 
Highway circles 48 1343 
Highway main roads 283 78.4 
Highway cross roads fr OQ = a 

Total S51 100.0 


Circles 68 5.9 
Near Traffic Signal Points 86 ee 
City Main roads 594 Ses 
City cross roads 110 Dig 
Near Bus stops 73 6..3 
Playsite ai 22 3.3 
Near Railway Tracks Li? £5 
Not known (unspecified) 187 16.2 
Total 1is7—i(it:t‘“«i02« 
—— ll 
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It can be seen that most of the road accidents had taken place 
on the main roads both on highways and within the city in majority 
of cases. 


It can be seen that about 361(20.2%) RTA’s had occured on 
highways criginating from or leading towards Bangalore. About 1157 
(64.9%) and 266 (14.9%) had occured within and outside the 
jurisdiction of the city of Bangalore. 


The city of Bangalore has 10 different highways originating or 
passing ,through or leading towards the city. Each of these highways 
had contributed aifferently for head injury occurence. Information 
regarding head injury occurence on different highways is shown in 
figure 12. 


Table 29 : Highways and Head injuries 


Highway No % 
Bangalore - Mysore Road 88 24.4 
Bangalore - Bellary Road 70 19.4 
Bangalore - Tumkur Road 50 2 a SP 
Bangalore - Hosur Road 38 1L6:.5 
Bangalore - Old Madras Road 32 8.9 
Bangalore - Hassan Road 24 6.6 
Bangalore - Kolar Road 20 Pee 
Bannergatta Road oy Re 
Bangalore - Sarajpur Road. 13 3.6 
Other Highways 9 2.5 

ees Totals 361 eGo 


EG can be seen that Bangalore - Mysore road tops the list in ~ 
the casualities to the extent of 24.4% followed by Bangalore - 
Bellary Road to the extent of 19.43%. Third in the order was 


Bangalore - Tumkur Road to the extent of 13.9% followed b 
Road ( 10.5%). y Hosur 
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The city of Bangalore has been divided into 71 divisions as per 
the maps prepared by KSCST by taking into account the administrative 
divisions. We identified the area of highest head injury occurence 


in the city by using this map. Accordingly almost all areas had 
head injuries and in the following table, 10 major areas as per the 
rank order has been presented. The boundaries of these areas 


correspond with the maps prepared by KSCST. This does not take into 
account the high way accidents and injuries occuring outside the 
Pity . 


Table 30 :Geographical distribution of head injuries 


Area Name No % 
Sampangiram Nagar 61 nate Big ii foe | 
Subash Nagar 5G 4.9 
Rajajinagar 50 4.5 
Wilson Garden 46 AS2 
Malleswaram 44 4.0 
Shivajinagar 43 a9 
Ulsoor 33 0.0 
Jayanagar ao 30 
K.R. Market 29 236 
Lingarajapuram 28 2D 
vente ar: 8 420s ned Lit eens 


Among these 10 areas, it is clear that Sampangiram Nagar, 
Subash Nagar and Rajajinagar contributed for 5.5%, 4.9% and 4.5% 
of head Injuries respectively. 


Io 


The mode of injuries was determined by using the ICD 9 


11.13.2 °; 


Mode of Accidents 


ficatory procedures as per the external causes. 


Table 31 


Mode of road traffic accidents 


classi- 


A 8, ie 


pet 


Railway accidents 


Motor Vehicle accident 
including collision with 
another motor vehicle 


Motor vehicle accident 
involving collision with 
stationary vehicle 


Motor vehicle accident 
involving collission with 
animal drawn vehicles 


Motor vehicle accident 
involving collission with 
a pedestrian 


Motor vehicle accident 
involving collision with 
stationary objects on the 
road 


Motor vehicle accident 
due to loss of control 


Motor vehicle accident 
while boarding or aligh- 
ting from a vehicle 
Motor vehicle accident 


due to hit by parts of a 
vehicle while in motion 


Pedal cycle accidents 


Unspecified MVA 


It is obvious from table 31 that collision of motor vehicles 
with pedestrians was Highest in 527 (29.5 %) road accidents. 
Collision between two or more vehicles in 481 (27.0%) and motor 
vehicle accidents due to loss of control over vehicle in 234 
(13.1%) cases was the next commonest mode. Pedal cycle accidents 
and fall from moving vehicles accounted for 144 (8.470 and 142 


(8.0%) cases. Among mortality cases ,the three above mentioned 


modes contributed for 37.0 % , 21.7 % and 9.2 3 respectively. 


11.13.3 Vehicle responsible and status of person 


Figure 13 reveals the type of vehicle responsible for head 
injury occurence. 


Figure 13 clearly establishes that two wheeler vehicles were 
involved in 847 (48.9%) head injuries. Heavy vehicles like Bus, 
car, jeep and Matadors were responsible for 383 (20.8%) road 
accidents. Bicycles and Autorickshaws accounted for 184 (20.06 %) 
and 165 (9.5 %) of cases respectively. 


Table 32 reveals the status of person at the time of 
accident.It can be seen that Pedestrians, motorcycle riders and 
passengers in motor vehicles constituted 31.0% , 22.1% and 16.7% 
respectively. Pillion riders of motor vehicles and pedal cyclists 
accounted for 12.5% and 9.7% of cases respectively. 


The mortality was also highest in the above mentioned three 
categories to tne @xtent of 3 feG@. %,31.0% and gee a % 
respectively.The mortality rate specifically among pedestrians, 
motor cyclists and passenger in a motor vehicle was 14.3 % , 17.2 
% and 8.6 % respectively. 


oD 


Table 32: Status of person 


Status Injured Killed Total 
Driver of Motor vehicle 64 4 68 
(3; 4} (2s23 (3.9) 
Passenger in a motor 
vehicle 269 23 292 
: ay a (2255) (16.7) 
Motorcyclist a1 57 388 
62!./1) (3160) (22.1) 
Passenger on a motor cycle 205 15 220 
p< 1) (Sint) (12.69 
Pedal Cyclist 159 oe 170 
Oe) (6.0) (O°. 
Pedesterian 475 68 543 
(30.3) (3750) (31,09 
Stationary Individual 42 2 44 
(2:. 2) (BOS) (2/5) 
Rider of animal drawn 
vehicle Zi}. - 21 
623) (1.2) 
status 
notknown 2 4. 6 
(0.1) (252) (0.3) 
Total 1568 184 1752 
(100.0) (100.0) (100.0) 


ee Ee AS ae oe wee ew ce es ee ess ae apt tele Ts al ah dm oc Sas eh 


11.13.4 : Factors responsible for road accidents 


Information on actual cause of road accident as informed by 
the victim was available in 1394 (78.1%) instances.These have 
been classifed as vehicle factors, human factors, environmental 


factors and combined factors. This information is available in 
tadle 33° =. 35. 
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Table 33: Human errors responsible for road accidents 


Sudden road cross without 


observation 336 33 #5 
Fall from a moving vehicle 144 14.4 
Overtaking while in speed 109 Wape: 
Over speeding on the road L107 One 
Sudden turning and skid 96 9.6 
Drunken driving 68 6.8 
Sudden break application ae ys eye =. 
Entry from wrong side 38 388 


Sudden vehicle entry in 


a playsite 23 243 
Learner and crash 16 dha = 
Driver feeling sleepy 6 04.6 
Epileptic fits 4 Oe 
is- ibs Totem esis. 2.24aseqngd2e 100105 


Among the human errors contributing for road accidents it 
can be seen that sudden road cross without observation was. re- 
sponsible for 336 (39.2%) of injuries.Fall from a moving vehicle 
contributed for 144 (14.4 %) head injuries. Overtaking another 
vehicle in full speed and overspeeding itself, were responsible 
for 109 (12.7%) and 107 (12.5%) head injuries. Sudden turning 
and drunken driving (as informed by subjects) were recorded in 96 
( 11.2%) and 68 (7.9%) cases respectively. 


Vehicle problems were comparatively less as mentioned by 
patients. This was mainly break failure, mechanical problems of 
vehicles and wheelburst in 23 (44.2), 15 (28.8) and 14 (26.9%) 
cases respectively. 


MB 


Environmental problems were the second major reason for head 
injuries. The causes as mentioned by patients were Predominantly 
poor quality of roads in terms of presence of ditches, potholes, 
unevenness, slippey raods, mud roads accounting for 110 (56.7%) 
injuries. Road humps or speed breakers were responsible for 45 
(23.2%) cases. Stray animal entry commonly witnessed on the 
roads had contributed for 26 (13.4%) cases as shown in table 34. 


Table 34 : Environmental problems 


Road problems like ditch, pothole, 


road cutting and others. 98 oc... 5 
Road Humps without indication 45 Agne 
Sudden entry of stray animals 26 13.4 
Poor lighting 13 | Sar 
Others like mud roads, uneven roads 12 | 6:2 


Slippery roads 


Apart from the mention of specific factors mentioned above, 
accidents does occur because of combination of factors which could 
be a human error, vehicle problem or environmental problem. This is 
given in table 35. 


Vehicle getting upside down due to combined events was responsible 
for 44 (30.1 %) of head injuries. A combination of events like 
overspeeding vehicle taking a sudden turn coupled with an 
environmental problem contributed for 30 (20 JS%) injuries. Narrow 
congested roads allowing speedy vehicles trying to overtake the 
passing by vehicle constituted for 30 (20.5%) cases. 
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Table 35 : Combined factors 


combined factors No % 
Vehicle upside down 44 DOL 


Overspeeding vehicle 

taking a sudden cross, 

turn + environmental 

problem 30 20%S 


Overspeeding + overtaking 
and narrow roads. 30 20.8 


Road humps + suddenbreak 


and skid 21 14.4 

Sudden road cross + sudden 

break + skid r2 ‘8.2 

Combined unspecified events 9 ory, 
Total 146 100.0 


11.13.5 Alcohol and road traffic accidents: 


It has been mentioned earlier that 258 (15.8%) individuals aged 
16 and above had consumed alcohol prior to the occurence of injury. 
Among these, 160 (61.7%) had met with road traffic accidents. The 
status of persons is given in table 36. 


Table - 36 :Status of person and alcohol consumption 
-<--statis epee Total no. With alcohol  # 
Driver of motor vehicle 68 13° 19.2 
Passenger of Motor Vehicle 292 12 eB 
Motor cyclist. 388 68 ie 
Passenger in a motor cycle 220 7 15 6.8 
Pedal cyclist 170 ee 8.8 
Pedestrian 543 Be 6V1 
Stationary individual 44 2 4.5 
oe (ee) 60C~C~«~sSCtiS «00,0 


It can be seen that alcohol consumption among various persons 
was high in. drivers -of -notor. vehicles motorcycliste anc 
pedalcyclists to the ‘extent .of -19.03saee Set7 cand = soc. 
respectively.Even 6.1 % of pedestrians were found to be under the 
influence of alcohol. 


11.13.6 Head injury and protective equipments 


It was mentioned earlier that, 388 (22.1%) motor vehicle 
drivers had sustained head injuries. Among these 388 drivers of two 
wheeler vehicles,71 (18.4%) were driving mopeds, 206 were scooter 
drivers (53.1%) and 111 (28.5%) were driving motorbikes at the time 
of accident. Among these information on wearing helmets was 
available in 377 cases (98.2%). It can be seen from table 39 that 
only 148 (42.0%) were wearing helmets and 229 (52.0%) were not 
wearing helmets: 


Table 37 : Status of helmet wearing in 2 wheeler drivers 


status No % 
Wearing 148 O20 
Not wearing 229 S20 
Total Wi’: 100.0 


It is of interest to note that recently the compulsory 
usage of helmet has been removed, thereby mamking helmet wearing 
optional. The relation between helmet wearing and mortality is 
shown in table 38. 


Table 38 : Helmet wearing and outcome 


Injured Killed Total 
Helmet wearing Hee (93.2) TO Geass 148 (100.0) 
Helmet not wearing 198 (86.5) 3 Tes) 229:(1008 
Total 536 89-615) 41. (ie.9) 377(100.0) 


RR= 2.16 (92 5eeecl (1.0 — Some 


Table 40 shows that mortality among two wheeler riders whether 
a moped or a scooter or a motorbike is higher when helmets are not 
worn (13.5%) as compared to wearing of helmets (6.8%) with a 
relative risk Orie -e6ii(eCI 1/0 -1Sta)ethus Signifying that mortality 
1s 2.2 times more among non helmeted persons aS compared to helmet 


wearers.This once again emphasises the protective value of helmets 
for two wheeler riders. 


Helmet wearing was mandatory for drivers of scooters and 
motorbikes in Bangalore till January 1,1992 after which through a 
legislation helmet wearing became optional. Information furnished 
in table 39 shows important information. 


Table 39 : Month wise distribution of injured and killed cases 


Month Helmet + Helmet - Tota lLw:F Lnaibeeacal 
aa in i ae, | 
September 27. 3. 24, | ae ne 7) 58 
October 3b 2 24 6 25 8 63 
November ac 1 26 3 59 4 63 
December 21 2 36 6 a 8 65 
Januvary 18 1 42 S 60 6 66 
February 8 a: 46 7 54 8 62 
Se a yer werxieds | 


The above table reflects on several important aspects 


* In the city of Bangalore, on an average about 62 
individuals meet with head injuries every month among whom 
about 7 persons succumb to death. This approximately amounts 
to about 1 in 9 motor vehicle riders meeting with head injuries 
die during their hospital stay. 


* The mortality among 2 wheeler drivers due to head injuries 
was 6.8 % and 13.5 % among those with and without helmets. 


* With the removal of compulsory wearing of helmets the fre- 


quency of usage declined from 51.7 % in September to 14.5 % 
by February 1992. 
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We elicited public opinion on helmets in the exhibition held 
in connection with the National science day exhibition during 
March 2 -4,1992 by requesting the visitors to enter their opinion 
and reasons in a special register. The results showed that among 
234 people, 208 (88.9 %) were in favour of using helmets and 
only 26 (11.1 % ) were against helmets.The various reasons given 
by them are listed in table 40. 


Table 40 : Public opinion on helmet wearing 


Helmet to be made compulsory (66) Should be optional (9) 


Helmet wearing essential (63) Drivers to be cautious (5) 
To decrease head injuries (21) Improve road condition (2) 
For life safety (20) Uncomfortable (2) 
For safe journey | (5') Hair loss, Itching (2) 
Must for pillion rider (5) Improve standards (3) 
Educate public (4) Decreases beauty ee 
Disguises identity O2) Expensive (1) 


To protect against increasing 


road traffic gi Protects only head CE) 
People must use it on 
their own (1) 
Necessary for protection (1) 
No clear reasons (18) 
CR 8 20802 onsale Oa 26 


_ The information given above indicates clearly that a large 
majority of people were willing to use helmets 
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14. PLACE OF OCCURENCE OF FALLS 


a 


ROAD 


CONSTRUCTION SITE 


DOMESTIC 


pea SITE 
AGRICULTURAL SITE 
INDUSTRIAL 


iitore CIEIED 


000000 


Sli ZZ 


11-6 °/o 


49%, 


67-7 °lo 


3-1°%o 


6: 1°/o 


0-8°o 
5 + 8% 


ei 

n ] 
>? 

* 

‘ 

oa 

4 


ant 
4 

- 

i 


a + 
Dn 7 


—_ 
t 


r aad 


7 
, 


® 


aT 
> = wa << 
7 

ee i ot 
ar od 


Pi 7 
“ Tee i 
2 A 
Aor 
a Me. 9 * 


UT JUS 
L wea! J F ower*y2 ce adie a7) wt tT mata i 


| eS 4939920 


11.14 HEAD INJURIES DUE TO FALLS 


. During the study period a total of 653 (22.5%) cases were 
registered due to falls in several places. The nature Of/O fais 


ae been classified using the ICD -E procedures as shown in table 


Pable-41-+-~Mede“of-fall 


Icd E code Mode No. % 

E 880 Fall from stairs or steps 106 L602 
E 881 Fall from ladder 23 Seo 
E 882 Falls from or out of building 


( includes falls from balcony, 
wall, building, window, 
electric. pole etc.) 155 2377 


E 883 Fall into hole or other 
opening in surface 
( includes fall into pit, 


drain, hole, tank, well etc.) 23 S725 
E 884 Fall from one level to another 

(includes fall from chair, bed, 

tree, st.vehicle, play site etc) 185 23.3 
E 885 Fall on same level from slipping, 

tripping or stumbling. 116 e758 
E 886 Fall on same level due to 

collision,pushing or shoving 20 3ba 
E 887 Unspecified. 25 369 

Total 653 100.0 

It can be observed that fall from one level to another was 

the most commonest in. 185-6 26038) cases followed by fall from 
building in 155 ( 23.7%) cases. Fall on same level was responsible 
Bor 116...42/.0 cases,and among these 42 were due to alcohol 


consumption, 4 due to epilepsy and 15 due to sudden giddiness as 
reported by patients. 


Figure 14 shows the place of occurence of falls.Domestic 
falls contributed for 442( 67.7%), followed by falls on the roads 
in 76 (11.6) cases. Falls in agricultural lands and construc- 
tion sites constituted 6.1% and 4.9% respectively. 
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Investigation into the height of fall revealed that 136 
(20.9%) had fallen from a standing position,while the rest had 
fallen from different heights. Relation between height of fall 
and outcome is shown in table 42. 


Table - 42 : Relation between height of fall and outcome 


Height(in ft.) Death Surviving Total 
<5 9 (6.3) 136 (93.7) 143 (100.0) 
4 
5 - 10 7 (5.6) 119 (94.4) 126 (100.0) 
10 -15 9 (6.8) tes (92.2) 134 (100.0) 
15 -20 ao. a) 29 ( 90.6) 326(100.0} 
> 20 ne tia. 6) 41 (85.4) | 48 (100.0) 
a2) ee dag (02.8) 483 (100.00) _ 


It can be seen that mortality increases as the height of 
fall increases. Mortality among those individuals who had fallen 
from a height of <10 ft and >10 ft constituted 45.73 and 54 34 
respectively. 


11.15 : ASSAULT AND HEAD INJURIES 


During the study period about 307 (10.6%) were registered as 
head injury cases due to assault. Assault was commonly noticed 
to be caused by sharp objects in 106 ( 34.5%) instances and by 
other means in 173 ( 56.4) cases. Reasons for assault is given in 
table 43. 


Table - 43 : reasons for assault 
‘oo reasons io. me: 
Alcohol Intoxication 36 20 ee 
Fights / Quarrels 146 S214 
Family Disputes 57 | 20.4 
Robbery 18 605 
Communal Violence 22 7.8 

Thkelebns! (59 oa 279 atic? an Bogle tt 


It can be seen that fights and quarrels between individuals 
and subsequent assault with any available object was responsible 
in 146 (52.4%) cases followed by family disputes in 57(20.4%) 
cases. Assault due to alcohol intoxication was responsible for 
36(12.9%) cases. 


11.16 ACCIDENTAL FALL OF OBJECTS 


A variety of objects had fallen accidentally on the 
head causing head injuries in 103 (3.6%) cases. The mode of fall 
was predominantly " struck accidentally by falling object " in 
all cases. The nature of objects varied widely.It could be 
broadly classified as follows. 


Table 44 : Nature of objects causing head injuries. 


Fall of construction materials 
like brick, tiles, wall or roof . 
collapse. 53 32.0 


Fall of household articles like 
box, chair, fan, bucket, 
vessel etc. AL. 20.4 


Fall of objects at worksite 
mainly consisting of heavy 
to medium range objects. 14 Leo 


Natural objects like tree branch, 
tree trunk, wooden logs, rock, 


stone etc. 16 15.55 

Play materials like cricket bat, 

cricket bailjecyvcle etc. 8 dies 

peatricic against wall 3 pe, 

Unspecified 8 done S 
i)... a Oe es 


It can be observed that construction materials, household 
articles and fall of natural objects had contributed for 33 
(32.0%), 21 (20.4%) and 16 (15.5%) cases respectively. Play site 
objects were responsible for 7.8% of cases among the series. 
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11.17 HEAD INJURIES AND INDUSTRIAL ACCIDENTS 


Surprisingly, only 21 (0.7%) cases of head injuries were 
found to be industrial accidents from the total sample of cases. 
Among these, accidental fall at worksite constituted 17 (65.4%) 
cases due to a variety of reasons, predominantly constituted by 
environmental problems. Four cases were due to hit by a stationary 
or mobile object. 


1.18 - STATUS AT INJURY SITE AND AT HOSPITAL ENTRY 
Table 45 provides information on the state of consciousness. 


immediately after the occurence of injury and at the time of 
reaching hospital. 


Level of sensorium Injury Hospital 
site entry 
Fully conscious and oriented 488 1964 
(16.8) (67.8) 
Drowsy but arousable 164 417 
(5.79 (14.4) 
Stuporous pe - 
(1.9) 
Unconscious 1983 462 
(68.5) (16.0) 
Death - 12 
(0.4) 
Not known 207 42 
(7.1) (1.4) 
2897 2897 
(100.0) (100.0) 


It can be observed that about 488 
conscious - and oriented and 2202 jg Acai 
of consciousness at the injury site. 
(16.0%) patients were in a state of unc 


cases had expired during the interval 
a hospital. 


(16.8%) persons were fully 
%) patients reported loss 
At hospital entry time 462 
Onsciousness and 12 (0.4 %) 
between injury anda reaching 
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The duration of unconsciousness is furnished in table 46. This 
was calculated Since the time of injury occurence, which, in some 
cases continued even after admission to the hospital. 


Table 46 :Duration of unconsciousness 


Duration No % 
si semoimibutes ¢b< tone BOgised e.\: 10/8 obs 

ice mMstc= 30 ms: 453 2096 
SUemeo= 1) Nour 274 12.4 
fee TOUTS a ha 5 Su 

fe= 2s Hours L26 Sys 
ooo. NOUS, Zo. Lee 

es 2202 «100.0 


The loss of consciousness was < 15 minutes in 892 (40.53%) 
cases and a total of 74.5% of cases had duration of uncon- 
sciousnes varying upto less than 1 hour. Only 281 (12.8%) had a 
duration of unconsciousness lasting for more than 3 hours. 


11.19 =: CLINICAL ASPECTS 


KKK KKK Haemmorhage immediately after head injury is a 
common phenomena depicting the possible underlying damage. In the 
present study, it was observed that haemorhage from scalp was not 
noticed in 1327 (45.8%) cases. Bleeding nose was also seen in 
728 (25.1%) cases. Bleeding from the ears was recorded in 498 
(17.2%) of patients at the time of reaching hospital. 


KKKKKKE Eventhough haemorhage was observed in a large 
Majority of cases, cerebrospinal fluid leak was observed in a 
very small number of cases. CSF leak from nose, ear and throat 
was seen in only 22 (0.8%), 28 (1.0%) and 16 (0.6%) cases respec- 
tively. 

11.19.65 Observations on the nature of external 
injuries revealed that about 729 (25.2) did not receive any ex- 
ternal injuries. Among the others, 1166 (40.2) had abrasions, 


834 (28.8) had lacerations and 168 (5.8) had multiple injuries in 
different parts of the body. 
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1.19.2Majority of injuries were sustained on the frontal 


region to the extent of 42.8%. Parietal injuries,Occipital injurie 
and temporal injuries constitued- 21.1%, Lo. 3S0n ands dasaas 
respectively. Injuries in more than one region was identified in 


237. .(3)..2R) aeca sess 


11.19.3 The occurence of seizures following head injury 
at the site of injury underlines the severity as well as the extent 
of brain damage. It : was noticed that 147 e@59i4) @patients hagea 
definite attack of seizures as reported by them or by the accom- 
panying members. Among them, 105 (71.4%) had a single attack, 28 
(19.0 2%) header attacks. and Bie we yest. i.e... 14 (9.6%) had more than 
3 attacks at the site of injury(figure 15). 


15. EPILEPSY & HEAD INJURIES 


\ 
IW N N Seizures + 


al Seizures - 


11.19.4Associated injuries along with head injuries is 
a common feature and this is presented in table 49. 


Table 49 : Associated injuries with head injuries 
RSS injurLeseepenemss A No, 0: orideievliees ght hn el 
GiestInjuzy2 see) To 56 sce ae pipe, 113 
Abdominal Injury 42 Bias 
Pelvic bone injury 50 eo 
Longbone injury 396 Lat 


—_—— eee ee ee eee ee ee ee ee es ee — ee re ewe me ee ee ee ees es ee es ee 
——— oe — 


The table shows that about 396 (14.1%) of cases had an associ- 
ated fracture of long bones of upper or lower limbs. 
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11.-19.5 Head injuries and skull fracture 


Skull fracture as per the definition is one of the important 
clinical aspects requiring immediate attention. About ea aS Oo) 
had a skull fracture among whom, linear fracture, depressed frac- 
ture and compound depressed fracture were seen in 110 (47.6%) ,70 
(30.3%) and®46S(291.0"%)cases respectively as shown in table 48. 


Table 48 : Skull fracture and head injuries 
Head injury + No % 
Linear fracture LO 47.6 
Pepiteoased fracture 70 BAO ys 


Compound depressed 


traccune AA HBS BP 8 
Multiple fractures 7 aoa 
iio pers a! SAE pA LOGO 


11.19.6 Severity of head injuries 
. We adopted the glasgow coma scale,to measure the severity 
me head - injures It .was noticed that about 4456.2 +) had a 


score of 3 to 8 which could be classified as severe head injuries. 
Meout 1890 (G92te.) were mild head injuries as showasin figure 16; 


iSoeee VERIFY OF HEADANJURY 


go e Mild.) 


Slo lo le te 
SE a of Pd Phd Pl 9-12 ( Moderate ) 


"Lo “lela fa 


16:2°lo ( Severe ) 


11.19.7 Nature of head injuries 


Classification of head injuries is a complex research issue 
We adopted the ICD classification procedures initially ,but later 
developed our own method depending on the diagnosis made by the 
attending physcician or consultant.Nature of head injuries as per 
the availability and classification is given in Table 49. 


Table 49 :Nature of head injuries 


ICD Code Diagnosis No. % 
850 Cerebral concussion 1284 rae 
Cerebral concussion 49 


+linear fracture 


Cerebral concussion 36 
+depressed fracture 


Cerebral concussion 29. 
+ compound dep. fracture 


Cerebral concussion 4 
+multiple fractures 
6.9 
Cerebral concussion 76 
+seizures 
cerebral concussion 
+ comp.dep. fracture 
+seizures 4 
cerebral concussion 
+ dep. fracture + 
seizures 1 
cerebral concussion + 
linear fracture + 
seizures. | “t 
851 cerebral contusion 443 pe aK 
cerebral contusion + lf 39 
cerebral contusion +df 29 
cerebral contusion+cdf 9 
cerebral contusion + mfs 2 
cerebral contusion + seiz- 5.3 
ures. x6 
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Cerebral contusion + 
lf + seizures 4 


Cerebral contusion 
ans 
Cerebral haemmorhage Bi 


Cerebral contusion + 
sdh + seizures. 2 


852 Cerebral haemmorhage 65 Zes 
Cerebral haemmorhage +lf 6 
Cerebral haemmorhage +df 3 
Cerebral haemmorhage +cdf 2 


Cerebral haemmorhage +mfs 1 


a 
Cerebral haemmorhage + 
seizures 4 
Cerebral haemmorhage + 
1f + seizures. 2 
854 Head injury unspecified 553 18.9 
Miscellaneous) 
(with combined diagnosis) 85 2.9 
Diagnosis not known 92 Sie 


It can be observed that cerebral concussion weas the 
major diagnosis in 1484 (Sia@s) cases. Contusion and 
haemmorhage was seen in 601 ( 2Usee) and 122 (4.3%) cases. 
Head injuries with a skull fracture was seen in 231 ) 8.0%) 
cases. About 19% of head injuries did not have a specific 
diagnosis and were classified as unspecified injuries. 
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11.20 MANAGEMENT AND OUTCOME 


TABLE - 50 MODE OF MANAGEMENT 


Management NO. % 
Treatment in casuality and sent home 301 10.4 
Treatment in casuality and admitted 
for observation. 102 hes 
Treatment in casuality and referred 
to other hospitals. 369 12.3 
Treatment in casuality and referred 
to NIMHANS. iB Weis 45.9 
Admission and conservative management 562 13.6 
Admission and surgical management. 226 1 «e 

Total 2885 100.0 


Twelve cases who died immediately upon arrival have been delet- 
ed from this analysis. It can be seen that major mode was immedia 


treatment and referral to NIMHANS 
( 30.9%) patients were admitted in 
tion or for longer periods of stay. 
ted for conservative management 
dures were undertaken. 


INULSZSA 509%) cases: Only 


hospitals either for a short dur 


About 562 (19.5%) cases were ad 


and in 226 (7.8%) surgical proc 


te 


The duration of hospital stay of these patients revealed that 


Table 51 :Duration of hospital stay 


duration No. % 

[fess thane giheurs ... 12230 442.4. 
foo 1. Nours 416 14.4 
So—L2.enours 335 “ig Ge 

ne > 24-houre 147 pe 1 
t= 3 days 265 9.3 
Sea 6 (Cavs 229 Te) 

7 =< ‘l4a- days vas vor? 
mL. Cave 47 > ABE 3) 
fa yetelt B Mek beJhc2=%g—5 BRSiO0T0 1: 


About 2121 (73.5%) patients required a hospital stay of less 
than 1 day, with majority of them requiring < 3 hours (42.4%). 
About 764 (26.5%) required longer duration of hospital stay with 
about 270 (9.3%) staying for more than 7 days. 


Table 52 Outcome at the time of discharge 


outcome status No. % 
BSc) ee gags tser'o9. 19% 
recoverd 1803 G2.2 
Death during 
hospital stay. Zoe 84.57 
St rs 2897 100.0 


It can be seen that among the total patients the hospital 
based case fatality rate was 8.7%., With survival rate of 91.3% 
at the end of hospital stay. Among the 2645 survivors, 842 
(29.1 %) had improved totally during their hospital stay.The 
out come of remaining patients could not be ascertained as they 
were in different stages of recovery, at the time of discharge 
or referral. 
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11.21 FOLLOWUP ASPECTS: 

As mentioned earlier under the methodololgy section, 25 % of 
patients were contacted after a mean interval of 4.6 months (+/- 
2.3 mos ) to examine for their current health status and also to 
identify sequelae of head injuries. The criterias for selection 
were: 


i) Patient should have been registered in Phase I of the’ study 
at any of the identified hospitals. 


: eee, Must have had a definite diagnosis of head injury 
iii) Must have been alive at the time of discharge 


iv) Must be a resident of the city of Bangalore. 


Based on these criterias, a list of patients was drawn up. From 
the final list of 1706 patients, a sample of 425 patients were drawn 
up (25%) and contacted at their residence with a pretested coded 
proforma by trained investigators. 


All age groups were represented with a higher number of 
individuals in 20 - 40 years age group to the extent of 194 (45.6%). 
Children and elderly constituted 93 (21.99) esas 5 (8.35 
respectively. The male to female ratio was 1: 0.5 . Information was 
collected primarily from patients and their family members in 403 ( 
95.0%) cases and from the available individual in the house in 
22(5.0%) cases respectively. 


Among these cases, the cause of head injuries was road 
accidents, falls, assault, and fall of an Object. ine an glade. 224-39 
10.6 ¢ and 3.3 % respectively. Individuals opinion about the quality 
of care during their contact with the hospitals about care, referral 
and education revealed that it was adequate in majority of 
instances. This is given in table 53. 


Table 53 : Opinion on quality of care 
Satisfied Not satis- No comments Total 
fied 
Care LS ae 46 66 425 
(73.6) (10.8) (15.6) (100.0) 
Refer- 
ral 307 39 79 425 
(7 hea (9.2) (18.6) (100.0) 
Edu- 
cation 242 75 107 425 
(56.9) (17.6) (25.5) (100.0) 


_ it can be understood that majority of the atie 
satisfaction over the type of care and cerebral wéiv 16es ‘p- ete 
the time of hospital stay. However, a large number of them were 
totally unaware and could not comment anything on these issues. The 
education provided revealed that only 56.9% were Satisfied and 17.6% 
were unhappy about the’ same. ee 


The reception given to patients at the time of their contact 
with all the hospitals revealed that about 241 (57.1%) expressed 
satisfaction in terms of the attitude and behaviour of the attending 
staff, While 99~{~ 23.5%)- and 22° -(-5.5%-)-telt tt was” moderate: and 
bad respectively. The remaining 63 . ( 14.2%) could not give any 
definite answer. 


11.21.1 CURRENT HEALTH STATUS OF PATIENTS 


Table 54 :Current health status 


status No. % 
Fully Recovered 220 oi. oS 
Still Recovering 179 42.1 
Death after hospital 

discharge 26 Srl. 
re rotaipeemiei2s ° = “=xbaso 


It can be seen that 220 (51.8) had totally recovered from head 
injury effects and 179 (42.1) were still in recovery stages with 
continuation of treatment at various centres. About 26 (6.1%) had 
died after discharge from hospital within a period of 60 days due to 
head injury complications. 


Among the 321 individuals who were employed initially before 
the occurence of head injuries, about 217 (67.6) had returned to 
their previous jobs. About 19 (5.9) were continuing on an irregular 
basis. Nine patients ( 2.8) had changed their jobs after head 
injuries. About 58 (18.1) patients were not work ing at the time of 
follow up after a mean interval of 4.6 months. Similarly among 
children who were attending classes earlier, about 87 (83.6) had 
returned back to their normal schooling activities. EXCépe, 24 
1.9%) children , others ( 14.4%) were still irregular due to 
sequelae from head injuries. The source of income among these cases 
revealed that since they were continuing with their previous job, 
this had not changed to a greater extent among those previously 
employed. Others were dependent on the income of their family 


members to a greater extent. 
Wa 


Absenteesm due to head injury was noticed in both adults and 
children. Among adults it. was mainly absenting from work and among 
children it was inability to attend school. The days of absenteesm 
in both the groups is given in table 55. 


Table 55 :Absenteesm due to head injuries 


< 30 days a ywit-60 frdays 61 -90 days >91 days Total 
z 
Work len 53 aap 11 321 
CS autre Clo. 5) CLO%9) (34.6) (100.0) 
School 59 14 ig z0 104 
(56.074 C1 3154 (10.6) ( 9.225 (100.0) 
Total 181 67 46 dp 425 
(42.6) (15.8) (1055) (30.89 (100.0) 


It can be seen that among the working class, 122 foes, 0) - had 
lost work for a period Of 30 dave” , IwhiteosA 1m (34.6) were 
unproductive for a period of > 3 months. The figures among children 
fOr not attending. to schools - was 9F~~(S6>7)--and-426 ee 
respectively. 


11.21.2 HEAD INJURY SEQUELAE 


The study attempted to establish the various sequelae of Head 
Injuries at the time of domicillary contact with patients. 


Among the various post head injury problems encountered post 
traumatic headache, anxiety features and memory problems were 
present 1M LOD K Sab H)> > 70 (Lense aandl .6o ( 14.1%) patients 


respectively. Post traumatic epilepsy was observed im (18.(492%) 
individuals. 


Pes. 


Table 56 :Sequelae from head injuries (N=425) 


No. % 
Memory problems 60 14 $1 
Post traumatic 
epilepsy 18 At 2 
Behavioural 
Problems 54 L207. 
Anxiety 
Features 70 £6.45 
Headache 109 259.6 
Otorrhea 6 ee 
Rhinnorhea 10 2.4 
Vertigo 8 rr9 
Visual problems 15 Sees, 
Speech problems 6 1.4 
Hearing problems 6 1.4 
Locomotor problems 25 5.9 


11.21.3 COST OF HEAD INJURIES 


The expenditure incurred by patients towards meeting expenses 
for treatment of head injury was available from 367 patients during 
domicillary contact .This information has been furnished in table 
Di % 
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Table 57: cost of head injuries to families 


cogs in 
rupees no % cum.total 
ESS sdos: | #8 Gig Rte ems rdod: 293Eme 29.2 
501-1500 96 2G we 55.4 
« 1501-3000 54 14. TOet 
3001-4500 zo 6.8 Poe D 
4501-6000 30 oz ats t. 
6001-9000 ea et 90.8 
9001-12000 12 Secs 94.1 
12001-15000 3 Oe 974.3 
>15000 21 a 100.0 
oe. 060 tC, 


All these patients and their family members were asked about 
"what could be done to improve management of head injuries in 
hospitals ? and " what measures should be adopted for prevention of 
head injuries ?" based on their individual experiences.This is 
furnished in table 58. 


Table 58: suggestions for prevention and 


improving quality of care 
Towards prevention Towards improving care 

proper driving habits (59) Improve hospital care (30) 
improvement of roads (40) Improve emergency care(12) 
Helmet compulsory (28) Immediate care for head 

injury patients (13) 
Follow traffic rules (26) | 2 

, Reduce administrative f 

Indicate road humps PDEs and legal procedures (11) 
Licence regulation (11) All hospitals and 

general practitioners 
Improve road transport must treat head 
system (10) injury patients (9) 
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Avoid alcohol (9) 
Improve ambulance 
BLD. services (9) 
Improve signal system (9) 
Provide educational 
Improve street lights (8) ‘counselling and after 
care services (9) 
Avoid stray animals (8) 
. Proper post trauma 
Strict enforcement (7) care services C7) 
Provide education Ce 


Proper vehicle 
maintainence (6) 


follow speed limits (6) 


traffic control 
regulations (33 


Avoid footboard 
travelling (3) 


Police guidance (2) 


Oneway traffic 
measures (2) 


Prevention of head injuries due to falls 
proper care of children (9) 


Safer Playgrounds for 
children (3) 


Avoid slippery surfaces (3) 


Treatment of medical 
conditions (2) 


Several suggestions have come from head injured patients and 
family members for improving the quality of services. The most 
important ones being improvement of hospital care (30 ), 
improvement of casuality services (12), provision of immediate care 
for head injury victims (13)and reduction of administrative and 
legal procedures (11). About 75 patients had several suggestions 


and 325 did not have any suggestion to offer. 
79 


As compared to quality of care ,about 198 (44.5%) individuals 
had different suggestions for prevention of head injuries. Only 2.0% 
considered head injuries due to fate.The major suggestions are 
proper driving habits (59),improvement of roads (40) ,compulsory 
usage traffic rules (26) and indicators for the road humps(11) to 
prevent road accidents.Similarly proper care of children and 
avoiding violence were suggested for prevention of head injuries 
due to falls and assault. About 227 patients or their family mem 
bers did not have any suggestion to place for prevention of head 
injuries thus signifying the importance of public education. 

z 
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Population to double needs 30 years 
Road length to double needs 15 years 
Accidents and fatalities double in 10 years 


Vehicles to double requires only 5 years 


Conducting epidemiological studies on hospital subjects in 
megacities like Bangalore offer difficulties in terms of data due to 
multiple care providers and absence of a Suitable referral system. 
Duplications have to be avoided from the beginning to overcome this 
problem. The geographical definition of cities itself is diteicarec 
to comprehend with the rapid outgrowth of cities. 
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Case definition, 
Case identification, 
Case ascertainment, 

Classification 


form the corner stones of 


Epidemiological Research 


in Head Injuries 


12 : IMPLICATIONS & EMERGING ISSUES 


The increasing contribution of injuries and head injuries in 
both developed and developing countries as a cause of morbidity, 
disability and mortality along with burdening the strained socio- 
economic and health care resources is widely recognised as a major 
public health problem. This situation has received scant attention 
from politicians, professionals, policy makers, public and the 
press. Several studies have documented the enormous toll due to 
injuries in the productive years of human beings thus bringing a 
premature end to the productivity(28). With increased national and 
international commitments along with an increase in health budget 
towards reduction of infectious and communicable diseases, injury 
related morbidity, mortality and disability will become the major 
problem of this decade. 


The problem of injuries is measured by several ways and 
prominent among them are morbidity, mortality, disability, PYLL, and 
cost. The incidence and mortality rates along with it’s changing 
pattern reflect the existing situation.Every country in the world 
has noticed a significant increase in injuries during the past two 
to three decades(3).Worldwide, injury ranks fifth among the leading 
causes of death accounting for 5.2% of total mortality and 10-30% 
of all hospital admissions (29).In developed countries like USA 
injuries are the third leading cause of death following 
cardiovascular diseases and cancer and the first cause upto the age 
of 44, thereby being the leading cause of premature mortality or 
years of life lost upto age 65.As per the Indian figures Injuries 
are the 8th leading cause of mortality. Mortality statistics are 
however only the tip ofIceberg.Estimates from developoed countries 
reveal that for every fatal injury there will be 45 injuries 
requiring admission and 1300 emergency room visits. (4) 


Information on disability is often much more limited all over 


the world. It is estimated that 78 million people live because of 
G@ieabilities “from Anjuries. About%13% “of world’s population is 
disabled and 15% of these result from injury. In a recent survey in 


India it was found that 6-10% of people with visual handicaps, 8-10% 
of learning and speech handicapped and 25% with locomotor handicaps 
were due to injuries (30). While these are shocking figures the 
hidden fact in terms of PYLL is astonishing and the cost of injuries 
is still more shocking. As the report from US reveals that the cost 
of injuries during 1985 amounted to 157.6 billion or § 2772 per 
injured person with direct, morbidity and mortality costs accounting 
to 29%, 41% and 30% respectively (20). 
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We observed a hospital based injury incidence of 2340 per month 
in the city of Bangalore (as per hospital registration rates). This 
corresponds to about 80 injuries per day and about 29,000 injuries 
per year. The rates for injuries is definitely an underestimate 
since only selected hospitals were included eventhough other 
hospitals, both government and private, provide care for injury 
victims.In view of this , the number of injuries could be a minimum 
2 times more 1/3 more than the calculated rates amounting to 160 per 
day OR 4800 per month OR about 57,600 per year. For the whole 
country it has been estimated that about 3,400,000 deaths occur per 
year and about 3,400,000 to 6,800,000 seriously disabled or injured 
per year (10). 


About 72% of total cases had occured in the age group of 25-44 
years with the highest incidence in 25-34 years (30.6%). A large 
body of literature exists today confirming the high incidence of 
injuries in this age group and age and injuries are directly 


proportional to one another. Road accidents were the chief causes 
of injuries in 51.6% of cases followed by assaults and falls in 
27.0% and 10.8% of cases. A major type of injuries was those 


recognised due to burns in 5.1% of cases. These are also the major 
causes aS reported from several other studies (3,13,14,15). Mondays 
and Tuesdays also recorded a high incidence of injuries with 
majority of them occuring between 6 PM to 12 midnight. Public 
transport was the major means of transport with only 16 % using 
ambulance services. 


Research on epidemiology of head injuries poses considerable 
methodological problems. Problems in case definition, 
classification, procedures of data collection, bias in information 
gathering present large scale difficulties. Also situations in 
developing countries are of a different nature as compared to 
developed countries in terms of information collection, processing, 
applicability and utilisation. Collecting information from head 
injury victims poses problems in unconscious state of patients 
brought to hospital specially at night times by an unknown person 
without much information on the victim. This problem would be 
difficult to overcome in many situations all over the’ world. 
Combination of different methods must be adopted for epidemiological 
studies on head injuries. 


Conducting epidemiological studies on hospital subjects in 
megacities like Bangalore offer difficulties in terms of data due to 
multiple care providers and absence of a suitable referral system. 
Duplications have to be avoided from the beginning to overcome this 
problem. The geographical definition of cities itself is: difficult 
to comprehend with the rapid outgrowth of cities. 
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For eg.: The city of Bangalore can be classified as Bangalore 
(BDA limits), Bangalore city ( Corporation limits ) and Bangalore 
urban agglomeration ( including notified areas and outgrowths). We 
used the last definition for our denominator as population from a 


large area use services from any of these hospitals for head 
injuries. 


Hospital based epidemiological studies despite their limitation 
can be a good source of information in the area of head injuries. 
It is unlikely that cases registered in other places are not 
referred to tertiary institutions. Also, hospital records can be 
developed properly if sufficient attention is paid at the begining 
of study. Hospital data can provide considerable insight into the 
problem of head injuries which could be supplemented by population 
based studies. Population based studies offer advantages to study 
multifaceted aspects of head injuries in terms of risk, exposure, 
behaviour and the epidemiological triad of head injuries 


Head Injuries occupy a special place in injuries due to damage 
inflicted on central nervous system and because of serious disabling 
effects even after the acute effect is over. Head Injuries usually 
account for more than 25% of all accident injuries. Head Injuries 
in three surveys at Manchester (USA), Gote borg (Sweden) and 
Lensmontmedy (France) constituted 4.7%, 6.8% and 13% of cases 
respectively (29). In the United States head injury account for 12% 
of all Injury hospitalisations(19). Generally, it is accepted that 
30-50% of Injuries have head Injuries in isolation or in 
combination. Head injuries constituted 20.6% of total cases in our 
study. We noticed from this first incidence study, a specific head 
fury incidence rate of 60/1,00;900 for the *“six Sronths 
period.Considering that about 25 % of cases are managed in private 
hospitals which have not been included and also a few head injuries 
are managed in other hospitals or nonreporting’ the " incidence 
rate will be 75/ 100,000 for the six month period". With the 
assumption that the situation is not influenced by any positive or 
negative factors and all other factors remaining same , the 
incidence will be 150/100,000 per year in the city of Bangalore. 
This corresponds to about 20 head injuries per day OR 600 per month 
OR 7200 per year.This incidence rate is definitely on the lower side 
as it does not consider cases dying at the site of injury or during 
transportation or deaths after hospital discharge . In totality the 
incidence of head injuries is likely to be about 200/100,000/year in 
the city of Bangalore. 


The findings from studies done in developed countries is 
presented in table 59. 
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Table 59: Incidence and Mortality rates from Head 
Injuries from selected studies 


author place year incidence rate mortality rate 
of oF per per 
study study 1,00,000 1,00,000 
population population 
Jess fF. San Diego 1982 180 30 
Kraus County 


gieeale( 31)+ USA 


Annegers Ohmsted 1965- 193 20 
eG al(32). county 1974 

USA 
Klauber San Deigo 1978 295 Ze 
et al(33) california 
Jagger Charlotsville 1978 208 14 
et .al(34) USA 
Cooper Bronx L9S80+81 249 28 
et, ab(35)..county, NY 
Jenett England, 2081 270 - 
et al wales 

(36) Scotland 

Edna Norway 1986 200 = 
et .ad (37 ) 
Fife Rhode 1986 152 - 
et al Iceland 
(38) USA 
Nestold Norway 1988 236 - 
eG al(39),. 
Laurence Aquitane 
Tiret et France 1986 281 22 
al. (40) 


PRESENT Bangalore, 
STUDY India 1991-92 150 
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About 25,000 vehicles are added onto 
the city roads every month. Every day 
about 160 vehicles are included,out of 


which 130 are two wheeler vehicles 


On an average , about 20 head injuries occur everyday. 
Among these about 2 cases have a fatal outcome. This 
corresponds to about 
600 head injuries and 60 deaths per month 

OR 
7,200 head injuries and 720 deaths per year 


in the city of Bangalore 


Road traffic accidents contributes for 


60 - 65 % of Morbidity and Mortality 


from Head Injuries. 


The risk of mortality increases by 
more than two times with the 


consumption of alcohol 


Bemis ows 


d £ to {© ee Fi 


ae te er we ee ee oe et A ll sling 
‘< : 
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Table 60 : Cause of head injuries 


Author Place Year Traffic Falls Firearms Assault 
Nestold Norway 1988 67%6 i LS fees 5 ooo: OSA 
et al(39) 
Tiret France 1990 59.6 32.5 0.9 - 
et al(40) 
Annegers USA 1980 47 29 3 & 
wee ee al (32) 
Klauber USA 1981 pays 30 - cal 
mew. ec al (33) 
Kraus JF USA 1984 48 aN 6 Le 
et al(31) 
Cooper USA 1983 31 29 $ A) - 
KD etal (35) 
Jagger J | 
et al(34) USA 1984 55 20 : 3. : 
Rao(41) Hyderabad 1967 30.0 48.2 = 14.0 
Jain Delhi £769 34.7 48.5 = Le td 
Sambasivan 

Trivandrum 1975 383.0 2 0 - 18.0 
Kalayanaraman 

Madras 1975 45.0 35.20 Ss ded «0 
Devadiga Manipal Daa? A220 - ay | 
Natarajan 
(14) Madurai 1987 44.1 16.9 ~ 29.5 
Dhingra Aligarh 1988 hee Y| S dae - - 
(42) 
present Bangalore 1991 61.6 a es) — LO eS 
study. Ly92 
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Head injuries are caused, predominantly. by motor vehicle 
accidents to the extent: of 40 to 60 % in different countries. 
Domestic falls, fall or hit by an object, violence,industrial 
accidents are other causes leading onto head injuries. Head injuries 
also occur at different places like .roads, home, worksite, school, 
recreation sites and others.Table 60 shows causes of head injuries 
in different studies. 


All the earlier reports have confirmed the higher incidence of 
head injuries in younger age groups and among males. In the present 
study, the highest incidence was noticed in the age group of 25-34 
years to the extent of 23.2% followed by 15-24 years in the order of 
20.9% thus totalling to 44.1% .The incidence among males and females 
was 206 and 70 per 1,00,000 population per year respectively. The 
high incidence among males and in the age group of 15-34 years 
necessitates efforts to prevent head injuries. 


The educational status of patients revealed that about 42.5% 
had attained educational level of more than high school standards. 
Those who were unable to read and write constituted 19.4%. ..The 
occupational status revealed that all categories of workers had 
sustained head injuries. Students constituted the highest number 
to the extent of 18.6%. Next in priority was production process 
workers in 15.0% of cases. This group consists of workers engaged 
in different sectors like textile, leather industry, printing and 
other industries. professionals and related administrative sector 
workers constituted 6.8%. The family income per month of the 
patients revealed that 44.8% were in middle income group (501-1500 
per month). Majority of them were from small and medium families. 
About 43.0% had dependents by being married. These factors play a 
predominant role in awareness ,help seeking, utilisation and also 
rehabilitation for head injuries as it Should be suited to their 
current status. 


All over the globe it has been Clearly established that alcohol 
1S one of the major risk factors for head injuries (Qe peasy Tt 
1s known that alcohol impairs the level of thinking and decision 
making at a particular time and is also associated with severity and 
consequences from head injury. Alcohol has been found to be the 
direct cause of 30-50% severe road accidents and fatalities. In the 
Present study we noticed that 32.0% of individuals above 15 years 
were habitually related to alcohol consumption and 15.5% (50%) of 
head injuries were attributable to alcohol directly. ADOUE J2%. of 
these individuals had consumed alcohol within 3 hours of injury 
occurence. About 15% road accidents, 19.6% falls, 17.2200 assaults 
were directly attributable to alcohol in our Study.The role of 
alcohol and its relation to status of victim revealed that 17.53 of 
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motorcycle riders and 19.1% of motor vehicle drivers had consumed 
alcohol and met with head injuries subsequently.Pedal cyclists and 
pedestrians constituted 8.8% and 6.1% within this group.We noticed 
all categories of alcohol consumed individuals including pedestrians 
meeting with head injuries.Only Combined strategies aimed at 
individual,family and community along with clear terms of licencing 
and legislation would reduce head injuries. Simple means of 
detecting alcohol in all places should be put into practice. We did 
not have any cases aS a consequence of consuming psychotropoic 
substances, while, several reports have confirmed this association 
and future research should be promoted in this area. 


Among the several associated conditions associated with head 
injuries. We noticed visual problems, hearing problems, hyper- 
tension and epilepsy to be the chief ones in 3.8%, 3.2%, 3.0% and 
2.8% respectively. It has to be realised that these problems could 
lead onto and also be caused by head injuries. It could also be seen 
that majority of these patients, eventhough being aware were not 
under any treatment. The association between these conditions and 
head injuries require further studies. 


Among the causes, road traffic accidents contributed to 61.6% 
of cases. This was followed by falls in 22.5%. Assault due to 
interpersonal conflicits were documented in 10.6% of cases. Fall of 
object due to variety of reasons through different objects were seen 
in 3.6% of cases.Our findings show a higher occurence of road 
traffic accidents. The situation analysis reveals the reasons for 
this factor. The increasing number of vehicles with a phenomenal 
rise in two wheeler vehicles without strengthening of corresponding 
areas like road availability, road safety, road user behaviour, 
comprehensive trauma care facilities and improved public transport 
system. The obvious result has been an increase of injuries from 
4000 in 1985 to 6500 in 1991 with a corresponding increase in head 
injuries. 


With road accidents classified to roads, place of occurence or 
other type of head injuries revealed that next to roads, Domestic 
accidents due to fall, Assault and FOB were recorded in 67.9%, 


45.90% and 49.5% of cases respectively. Fall of objects in 
construction places was seen in 7.8% of cases. Fallnominuiby- an 
object was also seen in 9.7% of cases. This infeewer.on 1S4 


important as any measures directed towards prevention has to focus 
on safety precautions about place of occurence by making it safe 
for individuals. 


Working in close collaboration with related sectors like 
police,transport ,industries etc. offer considerable advdantages. 
Apart from examining the uses of pooling data, certain information 
not available in hospitals can be collected. Specifically this 
could be in situations of fatal injuries not reaching a health care 
agency. Caution has to be exercised in interpreting this data as it 
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depends on knowledge, skills, site verification, person reporting, 
tabulation and classification procedures. Mortality can occur on 
the spot, during hospital stay or after discharge. But, the 
limitation of this source is its non completion nature as all fatal 
and nonfatal injuries are not registered with them. 


The interval between injury and first medical contact is often 
the deciding factor for survival and disbilities. The ‘Golden hour’ 
is very precious in saving the life of injured person. About 90% of 
patients irrespective of cause had contacted a medical agency where 
they ha@ received emergency services, while only around 50% had 
reached a speciality institution where specific trauma care services 
available within one hour.Eventhough contact with an agency was 
made, head injuries are referred due to lack of supportive 
facilities in peripheral hospitals. Another reason for the delay is 
the dependency on transport services to reach a speciality hospital 
for head injuries. AS evident only 14.9% had arrived through an 
ambulance and 65.4% had to depend on other means of transport. 
Strengthening facilities at peripheral hospitals along with an 
effective referral system is important. 


Availability of first aid services for accident victims is one 
of the important components in provision of emergency medical 


Services. We noticed that only 12.3% of patients had received some 
type of first aid services eventhough it was not possible to 
determine the type and quality of care. A local nearby general 


practitioner was the main source of care in 83.1% of cases irre- 
Spective of the cause, followed by public and family members in 


13.0% of cases. This emphasizes the importance of educating public 
on simple first aid measures for injury victims. 


The source of referral for head injury cases revealed that 
about 21.0% of cases had reached a definitive hospital on their own 
directly. The high referral from other centers could probably be 
due to nonavailability of Speciality services along with the 
practice of non admission of injury victims due to fear over 
Subsequent legal complications. Eventhough recent legislation 
emphasize the need for treatment at any centre, the previous ex- 


perience of legal complications and entanglement might direct them 
from providing long term care and services. 


Expenditure incurred by head injury patients is One of the 
Crucial elements in deciding the option choosen by people. It was 
observed that about: 80% of patients had Spent < Rs..300 "¢ "us S$ 10) 


till they reached a hospital. The number of patients Spending more 


than Rs. 900 ( US § 30) was 6.4 % . There was not much of variation 


across different causes. This costing essentially includes cost 
towards first aid care and transportation. The low cost incurred 
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could possibly be due to the large number of ati idi 

within the city where the number of help seeking Sehtacta ward Meee 
than 2 7Gn 3. Section of patients coming from distant and remote 
places will definitly incur large sums of. money along with 
considerable difficulties in obtaining care and transport 
facilities. 


. During the study period the place of road traffic accidents was 
an interesting aspect of study. Information on this would enable 
policy makers and programme managers to direct resources for 
traffic safety purposes. During the period highway accidents and 
now. abeuweay accidents contributed “ -fore=20.2% and *.64noe 
respectively. All roads within the city joining the main highways 
were included under the former category as the nature of traffic 
density and flow are different from the latter category. Among the 
10 highways originating or passing through the city, Bangalore- 
Mysore Road accounted for the highest number of accidents to the 


extent of 24.4%.with Bangalore - Bellary and Bangalore - Tumkur 
highways contributing for 19.4% and 13.9% of accidents. The 


increasing traffic on these roads coupled with bad road conditions 
and non adherence to traffic norms has also been highlighted in the 
press several times. Within the city almost all areas had recorded 
head injuries. We attempted to identify 10 major areas of highest 
injury occurence in the city to be considered as "accident spots" 
for further research to identify black spots in these areas towards 
immediate action. 


The three major modes of road traffic accidents were MVA 
involving collision with a pedestrian (29.5%), MVA involving 
collision with another motor vehicle ( 27.0%) and MVA due to loss of 
control €23s.1%). Fall from a moving vehicle and pedal cycle 
accidents contributed for 8.0% and 8.1% of cases respectively. This 
information is of enormous value in undersdtanding mode of injuries 
ina given place and also for comparison across cities or countries. 
It also helps in focussing efforts to head injury control and 
prevention by concentrating on specific categories of road users. 


Undoubteldy, injuries and head injures are no more considered 
as " fate or unknown ". A clear mechanism and process underlies the 
event constituting epdemiological triad through agent, host and 
environmental factors even though a combination of these operate at 
many times. Among the human factors, sudden crossing of the road 
without observation, overtaking another vehicle in speed, overspeed 
in itself were the three major reasons in 39.2%, 12.7% and Latsiae 
respectively. Among the environmental mainly road problems like 
presence of uneven roads due to ditch, pothole, road cutting were 
responsible for 50.5% of accidents. The recent introduction of road 
humps or speed breakers in the city contributed for 23.2% of road 
problems, emphasing the importance of indicators on both sides of 
road humps and need for change in the design. Chief among’ the 
vehicular factors were break failure, mechanical problems of vehicle 
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and wheelburst in 44.2%, 28.8% and 26.9% respectively. Sudden 
toppling of vehicle was the main reason under combined factors in 
15.2% head injury cases. 


Type of vehicle involved in road traffic accidents revealed 
that two wheeler vehicles were responsible for 48.9% of accidents. 
Heavy vehicles were incriminated in 20.8% of cases. The driver of a 


motorcycle ( including scooter and moped ) was the victim of head 
injuries in 22.1% of cases. Passenger in a motor vehicle was 
injured ,in 16.7% of cases. Pedestrian had sustained head injuries 


im, 34. 0% -of. total cases. 


Vast experience all over the globe has emphasized the need for 
protective equipments and devices in reducing severity and mortality 
in road traffic accidents(44,45,46). While in India only helmets 
Or head gears have been in practice for two wheeler drivers. 
Majority of the states do not mandatorily stipulate the wearing of 
helmets in India except the central union territory of New Delhi. 
In Karnataka, the law was in enforcement till 1.1.1992 which was 
removed thereafter for reasons unknown. We observed an increase in 
mortality by 2 times among nonhelmeted riders. Education of the 
public along with proper enforcement measures are essential in every 
city. At the same time increased research about the design and 
quality of helmets are required to make it more acceptable to the 
public. We did not attempt to Study the role of seat belts etc. as 
they are not in vogue in India. 


Eventhough a large majority of head injuries are due to road 
traffic accidents, substantial number of them occur due to other 
causes like falls, fall of an object, industrial accidents and 
others. Since the purpose of the study was to comprehensively 
examine the problem of head injuries, we noticed that 22.5% Offs Tal he 
had resulted in head injuries.Majority of these falls( 67.7%) haa 
occured in domestic or residential buildings and about 11.6% on the 
roads due to causes other than MVAS. About 43.5% of these falls had 
recorded a height of fall being more than 10 feet. The height of 
fall was directly related to outcome as evidenced by the increase 
in deaths. Investigation into the mode of fall revealed that about 
28.3% had occured due to fall from one level to another, 23.7% due 
to falls from or out of building and 17.8% due to fall from stairs 
or steps. This information will be vital in engineering,safety and 
educational measures to be developed for injury prevention 


Assaults under the influence of alcohol was recorded in b24:9% 
of cases while fights and quarrels were noticed in 52.43 of 
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cases. Head injuries due to unintentional Cao COnStruc{t ion 
materials like brick, tile, wall or roof was noticed in 32.0% of 
cases with fall of household articles in 20.4% of cases. Industrial 
accidents leading onto head injuries was seen in only 0.7% of our 
cases. The probable reason for this could be the non referral of 
cases as some institutions have facilities for visting specialists. 
Another reason could be while other injuries are more, head injuries 
could be of a lesser magnitude. We feel that separate studies are 
required to investigate this observation in greater detail. 


One of the criterias for our case definition of head injuries 
was brief or prolonged loss of unconsciousness after the injury. 
Collecting information on this presents difficulties as it has to be 
collected from either the patient or the accompanying member who has 
witnessed the changes in the injured person. Among those who had 
lost consciousness, majority of them(74.5%) had reported that the 
Guration of unconsciousness varied from 5 minutes to 60 minutes. 
Only 26.5% had lost consciousness for more than 1 hour. Loss of 
unconsciousness along with duration indirectly and directly decides 
the survival and management procedures.Education and training on 
managing unconscious patients due to injury should form part of 
organising emergency services in all places. 


About 5.1 % patients had an attack of epileptic seizure with 29 
% having more than one attack. Associated injuries with head 
injuries are an important aspect of head injury management. 
Associated external injuries were present in 74.8% of cases varying 


from abrasions to multiple superficial and deep injuries. An 
associated skull fracture was present in 8.0 % of cases. Associated 
long bone fractures were noticed in 14.1% of cases. The management 


of head injury patients is often determined by these associated 
conditions paving the way for referral of patients along with 
availability of facilities.Findings from our study stress the need 
for comprehensive trauma care services as it would restrict referral 
to a minimum extent. 


Measuring severity of injuries is a complex problem. We 
adopted the glasgow coma scale for concluding severity of patients 
at the time of hospital contact. About 16.2% of head injuries were 
severe with a score of less than 8 in our series. Moderate head 
injuries was recorded in 14.8% of cases. 


Eventhough we used ICD procedures for deciding nature and type 
of head injuries, some situations present difficulties.With 
multiple injuries and combined diagnosis problems will be 
experienced in classification and coding. We decided to overcome 
this problem through a separate method during data entry itself and 
classifying others as associated injuries present along with head 


injuries. The nature of head injuries revealed that cerebral 
° My ° 
concussion, contusion and haemorhage were recorded in 55.8%, 
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20.8% and 4.3 %* of cases respectively. Head Injury unspecified was 
documented in a large majority of cases which were included as they 
fulfilled the criterias of our case definition.This signifies the 
importance of developing suitable classificatory and coding 
procedures specially in developing countries due to lack of advanced 
investigative facilities. 


Information on management and outcome among head injury victims 
reflect the need for strengthening services along with focussing 
measures towards prevention of head injuries. We noticed that a 
large magjority of patients, 72.6% were given the requisite treatment 
and sent home or referred to other hospitals. About 42.4% of 
these patients were in the hospital for only a period of less than 3 
hours. The mean duration of hospital stay for these patients was 
4.7 (+/ - 5.0 hours) among referred cases. Among those who were 
hospitalised for more than 24 hours, the mean duration of stay was 
7.8(+/ - 9.5 days), with 9.3% being admitteed for more than one 
week. The above findings clearly suggest the increased referral of 
patients in the city. The possible reasons for this are shortage of 
facilities like bed, manpower and other facilities along with non 
availability of comprehensive trauma care services. 


The outcome at the end of hospital stay revealed that 29.1% of 


cases had totally improved. About 62.2% of cases were eithor 
discharged or referred but still had deficits at the time of 
discharge. The case fatality rate in the series was 8.7% with 252 


dying due to head injuries during hospital stay.About 26 persons had 
died after discharge from hospital which was identified during 
domicillary contact.Thus , the total mortality rate in the present 
series was 9.7 %. 


Head injury sequelae is an important area of research and 
several studies have confirmed earlier about residual deficits 
depending upon severity and outcome (15,17,47). Head injuries are 
associated with a variety of neuropsychological and cognitive 
deficits. The short term or long term disabilities often interface 
in the normal functioning of the individual. We selected a group of 
425 (25%) of patients choosen on specific criterias to examine 
sequelae of head injuries after a mean interval of 4.6 months. 


About 51.8 % reported that they had totally imporoved, 42.1 % 
were still recovering and under treatment. About 45.6% of adult 
productive patients had lost work for more than 60 days and a small 
number of 18.1% were still not working at the time of contact. 
Similarly among children about 56.7% could not attend school for a 
period of 30 days and 19.2% for a period of more than 90 days.This 


emphasises the need for supportive training and employment 
opportunities 


Be 


The case fatality rate in our study 
was 9.6 % among the hospital 


registered cases 


Today, it is increasingly realised 
that Head injuries are responsible 
for suffering , greif , pain , and 
anxiety to the human beings. Also 

the increased expenditure on health 
care costs along with loss of human 


lives is phenomenal to every country. 
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Among the various deficits identified, post traumatic headache, 
anxiety features and memory problems were the predominant ones in 
25.6 %, 16.5 % and 14.1%respectively. Post traumatic epilepsy was 
encountered by 4.2% of subjects for which they were receiving 
treatment. This finding is based on symptom grouping along with 
confirmation by medical records. While these are the short term 
sequelae ,further research in this area is warranted.Longitudinal 
studies to know the long term consequences of head injuries should 
be undertaken to assess the need for supportive and rehabilitative 
services. 


Expenditure incurred by patients was examined in 356 patients 
from whom information was available. This includes various costs 
for transport, treatment, follow up care and other aspects. About 
70.1% of patients had incurred an expenditure of upto Rs. 3000/- ( 
USS 100)27 ferouhs15<0%; 5272790323%7 and: 6.5% ehadsincurred costs oF 
Rs. 3000 - 6000, 6001-9000, 9001-12,000 and >Rs.12,000 respectively. 
It has to be remembered that this pure cost analysis does not take 
into account the loss to individual due to his earnings, loss of 
family members income due to absenteesm and loss to the empoloyer 
and amount spent by health care agencies provided by government. 
Also a major part of expenditure is borne by governament hospitals 
for care and management of head injury patients which has not been 
included . Costing of head injuries will be extremly useful to know 
the burden on society which should include direct and indirect 
costs. This should include medical cost,amount spent by individual 
and his family, loss of work, loss of productivity , expenditure on 
damaged property and other areas like years of premature loss of 
life. 


Thus, the present study has examined the problem of head 
injuries in a mega city like Bangalore in it’s various facets.The 
emerging picture in this city is likely to be Similar to (cures 
cities in India and other developing countries with minor 
variations.Considering the impact of head injuries on Individuals, 
families and communities , it is obvious that efforts towards 
services, prevention and control and rehabilitation need immediate 
attention of policy makers, politicians, professionals ,press and 
public. 


Since the problem of head injuries is multisectoral in nature 
a combined ,integrated, coordinated planning and implementation 
would greatly help in developing appropriate and relevant 
programmes. Trauma care services, education, engineering, 
enforcement and evaluation would form the pillars on which head 
injury prevention and control activities should evolve. Periodical 
evaluation of programmes and interventions would be a basic 
prerequisite for appropriate modifications and resource allocations 


(figure 17). 
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PREVENTION & CONTROL 
of 
HEAD INJURIES & INJURIES 


must be an integrated,coordinated, 
multidisciplinary activity in Health 
Care delivery system. 


The use of appropriate technology and 
community participation constitute 
the mode and focus of activities. The 
realities and challenges require 


Political committment, 
Professional involvement 
People’s participation, 

Policy makers cooperation, and 
Press contribution 


for developing 
Emergency and trauma care, 
Educational 
Engineering, 


Enforcement and 
Evaluation strategies 


HEAD INJURY PREVENTION & CONTROL 
CARE. & | 
REHABILITATION 
must form essential components of 


national and international agenda 
in the forthcoming years. 


13 : SUMMARY FINDINGS 
ef the project 


"EPIDEMIOLOGY OF HEAD INJURIES IN BANGALORE" 
KAEKK KKK KKK KEKE KERR ERR ERK KK ERE RRR KREREKRKEREKEKEKE 


The rapid progress towards urbanisation,industrialisation and 
modernisation have brought together a gamut of problems causing 
unprecedented proportions of human misery, grief and suffering. 
Among these, injuries and specially head injuries place a consid- 
erable amount of burden on the individual,family and society at 
large by draining precious human resources. Information on the 
problem of head injuries has been very limited from any of the 
Indian cities, with the available statistics representing only the 
tip of the iceberg. To enable policymakers and programme managers 
to develop appropriate programmes towards CARE, PREVENTION and 
REHABILITATION, the present study was undertaken in the city of 
Bangalore during the period August 1991 and June 1992. 


During the study period information was collected from 2897 
head injured patients registered in seven hospitals Weenin the city. 
Trained investigators collected data through direct interviews from 
patients or their accompanying members with the help of a pretested 
and precoded proforma . Breif information was also collected from 
14036 injury patients for the same period.The results of the study 
indicate the alarming situation emerging in the city.At the same 
time attempts towards prevention and control has received low 
priority.The study results given below indicate the serious nature 
of the problem in its various facets. 


INJURIES: 
KKKKKKKEK 


1. The number of injuries has been steadily increasing over a 
period of time.During the period 1985 to 1991 the number of injuries 
increased from 3800 to 5600 per year.The first teixemonths of 21992 
have registered a total of 3200 cases aS per official reports. 


2. About 500 to 600 individuals are killed in road traffic 
accidents alone every year. 


3. The number of vehicles has increased considerably over a 
period of time and as on July 1992, about 7,00,000 vehicles use tha 
existing roads in the city apart from vehicles entering the city 
from outside places. 


4. During the period sept.1991 and. .feb.1992 ,a :+total of 14036 
injuries were registered in the study centres, thus averaging to 
about 160 injuries per day or 4800 per month or 57,600 per year. As 
compared to any other disease Injuries are a major public health 
problem. 
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5. Highest number of injuries occured in the age group of 25-34 
years (30.6%) followed by 15-24 years (23.7%) . The age groups 15-44 
years constituted 71.8 % of total cases.Male to female ratio was 1 : 
Ose 


6.Cause of injury revealed that road traffic accidents 
(51.6%) ,assaults (27%) ,falls(10.8%) ,burns(5.1%)and others (5.5%) were 
the major categories. 


7. Mondays recorded highest number of injuries to the extent of 
17.2% with a gradual decline towards the end of the week. 


8. Highest injuries occured between 12 noon to 6pm (32.9%) 
followed by 6 pm to 12 midnight (29%). 


HEAD INJURIES 
REKKKKKKKKKEE 


9. Head injuries constituted 20.6 % of the total cases. 


10. On an average ,about 485 head injuries are registered every 
month in various hospitals of the city or about 16 cases per day 
with NIMHANS registering 71.2% of the total cases. 


11. The incidence of head injuries in the city of Bangalore was 
60/100,000/ for six months period as per the study results.With the 
consideration that about 25 % of the cases might have been 
underreported, the incidence estimate would be 150/100,000 per year. 


12. Head injuries were found to occur in all age groups with 
the highest incidence in the 20-29 years age group to the extent of 
26.5%. Children ,adolescents,middle aged and elderly constituted 
Zoeo-t,20.9 9%, XSi ves and 7.535% respectively. The male to female 
Patio. Was- 1°: 053% 


13. About 23.1 % of the injured patients were educated beyond 
high school levels ( more than 10 th standard ) and 19.4 % were 
illiterates. 


14. The occupational status of patients revealed that 18.6 % 
were students ,10 % were housewives and 43.5 % were engaged in 


various productive jobs.The highly skilled and professional people 
constituted 6.8 % of total cases. 


15. The family income of our case Series revealed that about 
40.5 % belonged to families with a total income of less than Rs. 
1000 per month. Only 9.4 % of the cases were from families with an 
income of more than Rs. 3000 per month. 
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16. About 43.0 % of the individuals were married and 27.7 % 
were unmarried at the time of injury occurence. 


17. More number of head injuries had occured on Mondays, 
Thursdays and sundays to the extent of 16.0 % and 14.6 % and 14.5 % 
respectively. 


18. As noticed earlier the bulk of head injuries occured 
between 12 noon to 12 midnight (68.4 %) with head injuries between 
P2enoone +o 6 pm CONSt2tuting, 35.7 %-.of tetals cases. 


19. The commonly associated medical conditions were visual 


problems(3.8 %), hearing problems(3.2%),Hypertension (3.0 @) and 
Epilepsy (2.8 %). 


20. Alcohol. wassfound..to be a major risk. factor), fergheadyan- 
juries in the study.About 16.5 % of head injuries were directly 
attributable to alcohol consumption in individuals aged 15 years and 
above, with 75 % of them consuming alcohol within the past 3 hours 
of head injury occurence. 


21. The risk of mortality increased by 1.8 times among those 
who had consumed alcohol as compared to nonalcoholic persons. 


Se, The proportion, of road accidents,falls and assault among 
those who had consumed alcohol accounted for 14.8 %, 19.6 % and 17.2 


° 


% respectively. 


23. Road traffic accidents(61.6%),falls in various places 
(22.5%), assault(10.6%) and fall of objects( 3.6 %) were the major 
causes of head injurries. 


24. The major cause of mortality due to head injuries was road 


traffic accidents in 68.8 % of cases. Falls, assaults Aria Land 7OL 
objects constituted 22.6 %, 5.4 % and 3.1 % respectively. 


25. Only 15 % of the patients had used ambulance services to 
reach a hospital ,while ,the major mode of transportation in 65.4% 
of cases was public transportation.This finding did not vary much 
according to different causes. 


26. While all the road accidents had occured on the roads,falls 
were commonly occuring at place of residence (67.9%), on the roads 
(DerGs 3) and agricultural lands (6.1%). Assaults were common on 1n 
similar places to the extent ofgies 5n9n1 Sy 27. 45055 FReehS. © % 
respectively.Fall of objects at residence and playsites were com- 
monly noticed. 


27. The interval between injury and first medical contact 
varied widely with 86.5 % receiving medical help within one hour of 
injury occurence. 
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28. An interval of < 1 hour had elapsed in 24.1 % of injuries 
while they were brought to a multidisciplinary hospital.The number 
of patients reaching a major hospital in 1-<3 hours, 3-<6 hours and 
>6 hours constituted 30.5 %, !9.0 % and 26.5% respectively. 


29. Only 13.3 % of head injuries were provided first aid 
services at the accident spot and the major source was a medical 
practitioner in 83.1 % of cases. 


30. About 21.0 % of head injury victims had reached a 
definitsive hospital directly, while 49.2 % were referred from nearby 
and distant hospitals. 


31. Information on expenditure incurred by patients till they 
reached a major hospital revealed that about 95 % had spent an 
amount of Rs.1500 . 


32.1. The geographical location of road traffic accidents 
revealed that about 20.2 % were highway accidents and 64.9 % had 
occured within the city limits. 


32.2. Among highways, Bangalore - Mysore road , Bangalore - 
Bellary road and Bangalore - Tumkur road were the highest accident 
Sites contributing for 24.4 %, 19.4 % and 13.9 %* of accidents 
respectively. 


32.3. Within the city ,Sampangiramnagar, Subashnagar and 
Rajajinagar were the highest accident sites. 


32.4. Motor vehicle collision with a pedestrian was the 
commonest mode of injury (29.5 % ), followed by collision between 
two or more than two vehicles (27.0 %). Motor vehicle collision due 
to loss of control over vehicle and pedal cycle accidents accounted 
for .13.1 Sand 845% respectively. 


32.5. Specific examination between mortality and mode of road 
accidents revealed similar pattern as mentioned above was noticed in 
40.0 6,21.7 % and 9.5 % of deaths. 


32.6. Two wheelers had caused highest number of head injuries 
(47.9%) followed by heavy vehicles(14.9%), Bicycles (10.6 %) and 
autorickshaws (9.5 %). 


32.7. Pedestrian, motorcyclist and passenger in a motor vehicle 
were the status of persons at the time of headinjury in 30.3%, 21.1 


° 


« and 17.1 % respectively. 


32.8. Among those head injuries resulting in death, 
Pedestrians, motor cyclists and passenger in a motor vehicle were 
the principle groups in 37.0 %,31.0 % and 12.5 % of deaths. 
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32.9. The major human factors responsible for road accidents 
were sudden road crossing without observation (33.5%), fall from a 
moving vehicle (14.4%), overtaking a passing vehicle in high speed 
(10.8%) and overspeeding on the road (10.6%). 


32.10. Predominant vehicle problems were break failure (44.2%), 
mechanical problems of the vehicle (28.8%) and wheel associated 
defects (26.9%) 


32.11.Presence of road problems, road humps without indicators 
and sudden entry of stray animals were the main environmental errors 
in 50.5%,23.2% and 13.4% respectively. 


32.12. About 17.5% % of motorcyclists and 6.1 %* of pedestrians 
were found to be under the influence of alcohol at the time of 
accident. The corresponding figures for motor vehicle drivers and 
pedal cyclists was 19.1 % and 8.8 % respectively. 


32.13. The mortality among two wheeler drivers without helmets 
waS 2.2 times higher as compared to those those with helmets (OR 
pte to 


32.14. On an average ,in the city of Bangalore about 60 - 65 
two wheeler riders meet with head injuries every month , among whom 
about 6 - 8 succumg to death (10 %) 


32.15. With the removal of compulsory wearing of helmets , the 
frequency of helmet usage declined from 52 % in September to 14 % by 
February 1992. 


32.16. In an opinion observation from public it was found that 


88 % were in favour and 22 % against helmet use.Several reasons were 
given by the public for the same. 


33. Fall from. one-~level. to, another and--fall .from om 7OutEOoL 
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building were the commonest mode of falls in 28.3 % santa oes 


° 


%,followed by fall from stairs or steps in 16.2 % of head injuries. 


Domestic falls contributed for 67.7 % of total cases. 

33.1. Height of fall was directly associated with the outcome 
in terms of mortality as noticed by an increase in deaths with an 
increase in height. 


35. Assaults ( 10 % of total cases)were commonly caused by 
fights and quarrels between individuals , family disputes and al- 
cohol intoxication. 


36. Fall of construction objects ( 32.0%), fall= Of household 
articles (20.4%) and objects falling at worksite were the major mode 
of injuries resulting in head injuries. 
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37. Only 0.7 % of head injuries were caused by industrial 
accidents. 


38. About 32.2 % of patients were in different states of 
unconsciousness at the time of reaching hospital .About 87. cae had 
lost consciousness immediately after the injury with a duration 


varying from 5 minutes to more than 3 hours. 


39. Only 12 % of patients received firstaid services at or near 
the site of injury. 
zg 
40. Haemmorhage from nose, mouth , ears and scalp was recorded 
in majority of cases. 


41. External injuries varying from superficial skin abrasions 
to lacerations were found to be present in 74.8 % of total head 
injuries. 


42. The area of head sustaining injury was commonly noticed to 
be frontal region, parietal region, occipital area and temporal 
region ai4e.0 % , 21.1 S9Feis.9 £, and 15 /8ee respectively. 


43. Seizures at the site of injury was Peported “by "5 tte eae 
head injury patients. 


44. Presence of a skull fracture was found to be present in 8.0 
* of total head injuries. 


45. Associated long bone fracture of upper and lower limbs were 
documented in 14.1 % of total head injuries. Chest, abdominal and 
pelvic bone injuries were seen in a small number of cases. 


46. About 16.0 % of head injuries were found to be severe with 
a glasgow coma scale of 3 - 8. Moderate and mild head injuries were 
documented in 10.7 % and 73.3 % of cases respectively. 


47. The classification of head injuries is a complex area. 


Cerebral concussion , contusion and haemmorhage was documented in 
Ji<e Sees * and 4,8876f. head injuries respectively with a 


combined diagnosis among others. 


_ 48. The mode of management revealed that about 19.6 % were 
admitted for medical management and 7.8% “for surgical line of 


management and the rest were immediate care followed by referral to 
other hospitals. 


49 The averge. duration of hospital stay for outpatient and 
admitted Series was 4.7 (+/- 5.0 ) hours” and “7, 8 (+7 =" 9. 5) See 
respectively. ; 
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50. The case fatality rate during hospital stay was 8.7%. About 
12(0.4 %) were dead at the time of hospital entry and 26 cases had 
expired after their discharge from hospital (6.1 %). This provides a 
case fatality rate of 9.6 % in the total series. 


Slee woeeence Lime .of> Toblkowe up .after .an tinterval « of -4a6 
months, (n=425) avout 51.8. + hadwtorably.recoveredn 421 7% were ‘stad 
recovering and 6.1 % had expired after their hospital discharge. 


52.About 18.1 % of previusly employed adults were not working 
and 14.4 % of children were not attending to school at the time of 
domicillary visits. 


53. Loss of work for a period of 60 days and 90 days was 
reported by 54.5 % and 34.6 % of individuals. 


54. School attending children had lost schooling for a period 
Me Upto 60. Gdavouin 70.2 %* of children. 


55. Head injury sequelae was reported in majority of 
individuals.The commonly observed ones were post traumatic headache 
(25.6 %), memory problems (14.1 %), behavioural problems 
(12.7 %) and anxiety features in 16.9 % of total cases. 


56. Speech problems , hearing problems, visual problems and 
locomotor problems were reported by 1.4 %,1.4 @ , 3.5 % and 5.9 % 
respectively. 


57. Expenditure incurred by head injured individuals revealed 
that 44.6 % had spent an amount of more than Rs.1500 , with 9.8 % 
spending between Rs.6000 to Rs.15,000 and 5.7 % incurring an 
expenditure of more than Rs. 15,000 towards head injury care. This 
does not include the hospital incurred cost and also loss of income 
due to absence from work and the compensation amount. 


Thus the present study has developed relevant information on 
head injuries from seven major hospitals in the eeicy. Pooling @oe 
information from several sources was also done to develop a 
comprehensive data base for head injuries. This would enable 
concerned authorities for developing programmes in the city of 
Bangalore.Undoubtedly, strategies and measures instniss City’ willieee 
of help and an eyeopener to other Gities ian Oue-country and oUthee 
countries. 
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14 : RECOMMENDATIONS 


KREEKEKEKKKEKEKEKKEKKEKKKEKEE 


The following recommendations are placed herewith for reducing 
morbidity, mortality and disability from head injuries. The 
recommendations have been developed based on study results, 
experience of the attending medical professionals, opinion expressed 
by members of the advisory group, head injured persons and their 
families. We sincerely hope that these recommendations will be 
considered seriously by policy makers, program managers, 
politicians, professionals, press and public for developing the city 
in a more safety manner for the safety of the citizens. The 
Suggested recommendations include both short term and longterm 
measures. 


1. Policy Issues 


p ey There is need to consider head injuries and injuries as a 
health, socioeconomic and developmental problem. There is an 
immediate need to initiate National Injury prevention and Control 
Programme including all related sectors working on a scientific and 
cost effective basis to evolve Ssuitable,appropriate and relevant 
programmes. National injury control programme has to be developed on 
a multidisciplinary integrated coordinated approach for reduction of 
morbidity, mortality and disability due to head injuries. 


1.2. We strongly recommend the formulation of Injury Prevention 
Council in the city of Bangalore and other major cities. This 
council must have inputs from Health, Police, Industries, Road and 
urban development, Excise, judiciary, education,city corporation and 
senior administrators in all these portfolios. The head injury and 
injury surveillance programme will provide the requisite scientific 


periodically. 


1.3. Government of India and State Governments must identify program 
officers at Central, State and District levels for networking and 
coordinating efforts towards injury prevention and control. 


5 Ua. Road Safety councils with appropriate funds, powers and 
responsibilities must become fully operational in all megacities. 
These councils must be coordinating bodies with multidisciplinary 
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2. Ambulance Services 


2.1 Ambulance services need to be more effective in the city. For a 
city of 4,183,083 individuals 162 ambulances form a meagre number 
amounting to roughly 1 per 25,000 population. While there is no 
specific standard about the number of ambulances atleast there 
should be one ambulance for every 8-10,000 people. 


Pleat ae Area based ambulance services has to be planned for the city. 
Since ambulances are stationed in only hospitals and major centres, 
their availability should be planned in such a way that they are at 
the reach of individuals in high accident prone areas. 


208s Ambulances has to be equipped with trained and qualified 
staff, first aid and resuscitation equipments, emergency medicines 
such that the purpose of ambulance is utilised fully. 


2.4 Awareness about utilisation of ambulance services has to be 
increased in the public. Display boards in different parts of the 
city, specially on highways has to be put up. Available media like 
Doordarshan, press, etc. has to be fully utilised. 


3. Emergency and casuality services: 


3.1 The casuality services in all Hospitals has to be upgraded 
immediately in totality. This essentially involves increase in 
manpower, equipment, drugs ,beds, Investigative and emergency 
operative facilities etc.Each hospital has to draw up individual 
long term oriented plans for upgrading their casuality services. 


3.2. The casuality medical and paramedical personnel need to be 
given additional training in the management of head injury patients 
through short term orientation training programmes. 


3.3. There is also need to appoint public relations Officer / liason 
officer in all hospitals. This person need to be educated about 
trauma care services for suitable interaction with patients, police, 
public, and press. 
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4. Trauma Care Services: 


4.1. All major hospitals need to be provided and equipped with 
investigative and laboratory services for managing head injury 
victims. This would avoid referral of critically ill patients from 
hospital to hospital. 


4.2. Suitable referral services need to be established within the 
city. Only those patients requiring advanced investigations and 
management should be referred to tertiary apex institutions. 


4.3. Trauma care centres need to be established on highways at a 
distance of every 100 km. The district and taluk hospitals could be 
upgraded as integrated trauma care centres with upgraded facilities 
for immediate care of patients. 


4.4. All hospitals and medical practitioners must provide total and 
immediate care for head injury patients. Awareness and education 
about the existing legislation must be strongly reenforced. 


5. Rehabilitation Services: 


5-1. Neurorehabilitation must be given importance specially for 
rehabilitation of head injury victims.Rehabilitation Must form —=s 
part of comprehensive post trauma care services. 


5-2. People should be educated and counselled about measures for 
reducing post head injury effects through proper followup services. 


+e The specialised categories of manpower, equipments and 
Supportive elements for rehabilitation must be developed in every 
city. There is an immediate need to develop training programmes for 
community based rehabilitation of head injury patierits. 


5.4. Apex institutions or regional centres for Service, training, 
rehabilitation and research on injuries and head injuries must be 
developed in every mayor city. 


5-5 Population based epidemiological research at community level 
must be undertaken to identify the magnitude, types and disabilities 
due to head injuries. There is an immediate need to assess the 
magnitude of the problem and various aspects about disabilities and 
handicaps among head injury patients 
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Since road traffic accidents are the major cause of head 


injuries, integrated efforts are essential for prevention of this 
problem. 


6. Road planning and engineering aspects: 


Gls Road planning has to be given utmost importance every city. 
Planning of new roads, expansion and maintainence of existing roads 
has to be undertaken on a war footing based on scientific rationale 
and long term planning, which would be yielding more results as 
compared to adhoc temporary measures. 


Gueieie Laying of road humps or speed breakers has to be changed. 
Indicators visible at all times on both sides of road humps along 
with marking of road humps should be placed for the safety of road 
users.A new design of road humps is required in the long term 
planning. 


6.3. Proper road maintainence has to be immediately undertaken to 
eliminate ditches, pits, road cutters, manholes and natural 
obstacles. 


6.4. City lights has to be improved considerably as dark roads, 
darklanes and others have been found to be a major cause of road 
traffic accidents. 


6.5. Ringroads or peripheral roads passing outside the city 
connecting different highways and entry points has to be planned for 
reducing the traffic within the city. 


7. Traffic Control Measures: 


7.1. Traffic control measures needs to evolved urgently in the city. 
Roads with high density of vehicles and population needs to be 
identified and measures to reduce or diversify vehicle movements 
should be evolved for reducing the same.The identified areas and 
roads should receive immediate attention on this aspect. 


7.2. Traffic safety measures must be strictly enforced in the city. 
Strategies towards education of the community along with strict 
enforcement must be developed 
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7.3. Long term road planning must be developed for the city to avoid 
congestion, heavy traffic and accompanying effects like pollution in 
the city. The public transport system must be made more effective 
and efficient thus avoiding new entry of vehicles on the already 
congested roads. 


7.4. Road behaviour of the users must be given due attention. Public 
must be educated to inculcate a sense of safety road usage 
behaviour to avoid head injuries 


8. Educational and Enforcement Measures: 


S.3 Helmet wearing must be made compulsory for drivers and 
passengers of two wheeler engine vehicles.Information on helmets 
must be available to vehicle buyers at the time of purchase or 
insurance explaining the role and importance of helmets.Education on 
this aspect must be incorporated in schools, colleges, inservice 
training programmes, industries and other ongoing training 
programmes. 


8.2. Alcohol consumption and driving has to be tackled immediately 
through education and enforcement measures. Random checkings for 
alcohol and drunken driving with heavy penalties for drunken driving 
should be enforced. Education of all categories of road users and 
other sections of community has to be given topmost importance in 
this aspect 


8.3. Overspeeding and overtaking should be strictly banned on 
highways and major roads with measures for speed control being 
strictly enforced.Implementation of speed limits in and out of 
cities and towns should be strictly enforced. 


ee Use of protective equipments like headgear should be 
encouraged at worksite, playsite , contruction site and others. 


8.5. Community must be educated through available media and other 
channels about safety precautions at home,work place ,industrial 
establishments . Simple safety technologies must be developed for 


this purpose with application in design,layout, construction and 
regular use. 


8.6. People should be educated about the harmful effects of violence 
and assaults. Educational efforts in colleges, schools and other 


places must be increased.People must be discouraged about the 
harmful use of instrtuments. 
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8.7. Education on first aid services must form a part of curriculum 
in schools , colleges, and any inservice training programmes of 
police, industrial workers and health workers. Simple illustrative 


manuals in all regional languages must be published to enable 
trainers. 


8.8. First aid services and training must be a part of learning in 
all the driving schools.Issue of driving licences must examine this 
while certifying potential learners. 


8.9. Special use of media like Television, Press, newsletter, 
pamplets and others must be employed in spreading first aid 
knowledge to communities for understanding the basic components of 
first aid services. 


SAL 0% Public should be encouraged to utilise ambulance services 
for early transportation of victims.Information on this should he 
available through media. A simple directory of ambulance services 
must be published for the city of Bangalore and other megacities. 


8.11. Education is also vital in educating the public about proper 
maintenance of vehicles in good condition. 


mee. Education on following traffic safety norms and rules 
should be given to public. Specially to avoid overspeed, 
overtaking, sudded crossing, cautions during road cross, 


pedestrian road practices and other issues. 


SI43 2 Fducational materials in all local languages should he 
developed and used regularly especially in schools, colleges, 
driving schools ,industries,and any other refresher or inservice 
training programmes of health ,police,etc. 


9. Surveillance on Head Injuries: 


9.1. Head injury and Injury Surveillance must be initiated in the it 
the city of Bangalore.To begin with NIMHANS,SGARC, along with the 
departments of Police ,Industries and road development must be 
involved. This activity could be expanded to include other 
institutions, thus becoming a permanent activity in the city 


9.2. Since NIMHANS is the major centre for the management of head 
injuries a comprehensive database must be established on all aspects 


on head injuries. 
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10. Research: 


10.1. Increased budgetary allocations must be made on research 
towards prevention of head injuries due to various causes specially 
road traffic accidents.Activities in this area should include 
epidemiological, sociological, behavioural, environmental safety, 
design and quality control along with related aspects. 


A 
LU en Research on assessing the current levels of knowledge, 
attitude and practice towards head injury prevention and control 
Should be undertaken specially among the youth, college going 
students, industrial workers and public. 


10.3, Needs assessment for rehabilitation must be undertaken. 
This should aim at assessing the needs and available facilities in 
terms of manpower,supportive facilities and mechanisms of developing 
community based services. 


10.4. Similar studies on the problem of head injuries and 
injuries should be undertaken in other cities with the joint 
participation of medical colleges , governament health and related 


agencies,non governamental organisations, police ,industries and 
others. 


gh 0 Pe Reseasrch on head injury diagnosis,classification and 
coding must be undertaken with a view to evolve Simlple mechanisms 
for application in developing countries.Suitable modifications might 
be required with ICD 10 in some situations. 


11. Training: 


a Re i uy There is an immediate need to develop training programmes 
at different levels. For the administrators and decision makers 
there is a need to evolve sensitising and orientation programmes. 
There is also a need for incorporating injury and head injury 
prevention and management in School, college and undergraduate 
medical curricula at various levels. 


11.2. All the Medical Officers in casuality, general wards and 
district hospitals must be given orientation and training in head 
injury management and referral services. 
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2 There is a need for interdisciplinary joint training 
programmes for doctors, nurses and allied personnel in Surgery, 
Orthopaedic Surgery, Neurosurgery and Plastic Surgery on compre- 
hensive Injury management. 


12. Community Participation: 


12.1. Community participation in injury prevention and control 
should be encouraged and strengthened. This would enhance the role 
of local communities to identify, plan ,implement and evaluate 
programmes. 


12.2. The local Non-governmental organisastions must be encouraged 
to take up head injury prevention and control, education and 
rehabilitation as part of their activities 
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14.1 IMMEDIATE MEASURES 


1. There is an immediate need to formulate an Injury prevention 
council in the city of Bangalore to develop an action plan towards 
prevention of injuries and head injuries. This council must consist 
of senior decision makers and implementing authorities from 
Health, Police, Transport, Judiciary, Education, Information and 
Broadcasting,Industries,Road safety,city corporation, Voluntary 
agencies and others with adequate powers and responsibilities for 
joint action in an integrated and coordinated manner. 

‘ ? 
(Attn : Govt. of Karnataka and city corporation) 


2. The emergency services must be fully strengthened in all the 
governament hospitals with adequate manpower,beds, investigative 
facilities treatment facilities. 


(Attn : Directorate of Health services) 


3. The medical and paramedical personnel in all hospitals must 
be given orientation and training in management and referral of head 
injury and injury patients 


(Attn : Directorate of health services and NIMHANS) 


4. Helmet wearing must be made mandatory for all engine driven 
two wheeler drivers and pillions with immediate effect by 
modification of the existing legislation. 


(Attn : Ministry of Transport) 


5. Alcohol and driving must be strictly banned in all places.A 
combination of education and strict enforcement is required to 
acheive this goal. Increased checkings with heavy penalties for 
drunken driving should be enforced.Education of all categories of 
road users must be undertaken on a war footing immediately 


(Attn : Department of Police,Law,Information & Broadcasting) 
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See Public -education on roadtratric ‘safety; road trffic 
norms, road safety procedures,helmet wearing,alcohol and 
driving,First aid services,harmful effects of alcohol due to 
falls/violence, proper vehicle maintainence must be initiated im- 
mediately to prevent head injuries.The education must focus on 
modifying the behaviour and practices of road users. 


(Attn : Departments of health,Police,Information & broadcasting) 


7. Integrated trauma care centres must be established on all 
the highways (at a distance of 100 kms )and in major governament 
hospitals. The district and taluk level hospitals could be 
considered for this purpose with upgrading in requisite areas. 


(Attn : Departmentof health & Directorate of health services) 


8. Immediate attention in road planning by concerned authori- 
ties in high accident prone areas and black spots is required. 
Laying of road humps or speed breakers must incorporate placing of 
visible indicators along with markings for " seeing " and " be seen 
" purposes. 


(Attn : City corporation and Department of Police) 


9. Proper organisation of ambulance services in terms of 
availability, facilities ,awareness and utilisation Mas to be 
undertaken. Area based ambulance services ( with easy availability 
in high accident areas ) must be planned. 


(Attn : Department of Health and Directorate of health services) 


10. Training on first aid services to police, drivers,school 
and college students and to paramedical workers is an activity to be 
undertaken immediately.Wherever initial training has been provided 
periodical refresher courses are essential for reinforcement of 
knowledge and skills. 


(Attn 3; Departments of Police,Transport,Health & St. Johns’s an- 
bulance association) 


a is Pi 


11. The local non governamental agencies must be encouraged and 
promoted to participate in head injury and injury prevention 
activities. Initially about five organisations must be identified 
and trianed for this purpose. These agencies could be given the 
tasks of education,counselling ,first aid services,accident research 
and evaluation 


(Attn : Departments of health and police & Voluntary agencies) 


z 


12. Research at both community and hospital levels on rehabili- 
tation needs vis a vis avilability,problem of head injuries 
(incidence, morbidity,mortality and disability), aetiology, 
behavioral aspects, disabilities, surveillance is required for 
development of information in vital areas. 


(Attn : NIMHANS and department of Police) 
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Interval between injury and medical contacts. 
First aid services. 
Source of first aid services. 
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26. 


2% 


28. 


295 


30% 


cB 


5 


cee 


34. 


35. 


36. 


EF 


38. 


Ke a 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


Be 


48. 


49. 


ao 


Source of referral. 

Expenditure incurred till reaching study hospital. 
Location of road accidents. 

Highways and road traffic accidents. 
Geographical distribution within the city. 
Mode of road traffic accidents. 

Status of person at the time of injury. 
Human factors. 

Environmental Problems. 

Combined Factors. 

Status of person and alcohol consumption 
Status of Protective Equipments. 

Helmet wearing and outcome. 


Monthwise distribution of injuries and deaths 
among helmet wearers and non wearers. 


Public Opinion on helmets. 

Mode of fall. 

Relation between height of fall and outcome. 
Reasons for Assault. 

Nature of objects causing head injuries. 


Level of consciousness immediately after head injury 
and at hospital entry. 


Duration of unconsciousness. 

Associated injuries with head Injuries. 
Skull fracture and head innuries. 
Nature of head injuries. 


Mode of management. 
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OS 
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Ditty 


53. 


54. 


55% 


56% 


Lo 


58. 


Son 


60. 


Duration of hospital stay. 

Outcome at the end of hospital stay. 
Opinion on quality of services. 

Current: health status. 

Absenteesmm due to head injury and sequelae. 
Sequelae from head injury. 

Cost of head Injuries to the families. 


Suggestions by patients for prevention and improving 


Incidence of head injuries 


Causes of head injuries 
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NATIONAL INSTITUTE OF MENTAL HEALTH 
& NEURO SCIENCES : BANGALORE 


EPIDEMIOLOGY OF HEAD INJURIES — 
(Sponsored by KSCST, BANGALORE) ~ 


SI. No. 


Neuro No, 


Casuality No. 


Place of registration 
(Code from 1-8) 


Date of registration 


Time of registration 


Information collected from : 

Patient (1) /Realtive (2) /Friend 

(3) Attendant (4) / Police ; 
(5) Medical records (6) Multiple sources 
(7) Unknowon (8) 


SOCIO-DEMOGRAPHIC INFORMATION 


BUM PMGITIO. OF PUL OB tect rettc a ches sects suse sos cane nosdisnon erty 


Se 


10. 


Age (in years) 


Sex ; 
Male (1) / Female (2) 


Address of patient ° 
Se ACLU Coleg 0. Pee ee 


PITTTTI TLL er 
Prrerit ee eerie re ee 


PPPTETITICIT LLL eee eee) 


WrPTTerT Tmt el 


Tel No. (if employed) 


ane 
BEE 23 
Bai a 


a 
TT ee 


Lio 


| 


Sim 
| 


qoogoo 


HIWIWIUUO 


13. 


14. 


15. 


16. 


LES 


18. 


Religion : any 
Hindu (1) /Muslim (2) / Christian (3) 
/ Others (4) . ake . 


Educational status : . 
INiterate (1) / Primary (2) / Secondary 
(3) / High School (4) / Junior College 
Pre-Uniyersity (5) / Graduate(6) 

/ Post Graduate (7) {Professional 

(8) / Not applicable (9) / Not known 
(10) 


Occupation: 

Agriculturist (1) / House wife 

(2) / Clerical (3) / Teachers 

(4) Students (5) / Business 

(6) / Labourer (7) Factory Employee 

(8) Professional (9) / Retired 
PmerimA(11) /Specify..c.. 2... 
(12) NK (13) / Others 

(Code as per manual) 


Family Income: 


(in rupees per month) 
Family size : 


Marital status : . 

Single (1) / Married (2) / Divorced or 
Separated (3) / widow (er) (4) /NK 
(5) 


PERSONAL INFORMATION : 


19. 


20. 


a. Smoking 


b, Consumption of Alcohot 


c. Consumption of drugs like 
Barbiturates (1) / Cannabis 

(2) / Heroin (3) / Sedatives (4) / Opium 
(5) / Others (6) / SPecihy.a7. nee ee i 


Did you consume Alchol/drugs 


Prior to the occurance of Head 
Injury - Yes (1) / No (2) 


No. of hours prior to occurance 


Present (1) / Duration 
Absent (2) © _ (in month) 


a 

a a 
Ke 

i 


ie ag 


21. 


ae: 


23. 


24. 


.° Hard of hearing 


Has this been entered in Medical 
records ; 
Yes (1) / No (2) / NA (3) 


Has this been entered in Police records 
Yes. (1) / No (2) / NA (3) 


Presence of Physical/Mental 
illness in the victim (To be ascertained 


with documents/records depending upon 
availability) 


Present (1) / Absent-{2) 


Visual problems | 
Physical disablity 
Diabetes Mellitus 
Hypertension 
Epilepsy 

Mental retardation 


Mental illness 


Congenital deformaties 


SBhe) SiShene Bees 


Others, Specify 


Did you meet with Head Injuries 
Previously ? Yes (1) /No. (2) 


If yes, how long back (in (years) 


INJURY INFORMATION : 


25. 


26. 


els 


28. 


29. 


Mode of arrival : 

Ambulance (1) / Personal transport 

(2) / Public transport (3) / Other (4) 
Specify ery 


Date of occurance of Head Injury 


Day of occurance of Head Injury 
(Code from 1-7) 


Time of occurance of Head Injury 


Place of occurance of Head Injury. 
Road (1) / Industrial (2) Construction 
(3) | Domastic (4) / Playsite 

(5) / Agricultural (6) Others 

(7) / Not known (8) 


a 
a 


Treated (1) / Untreated (2) — Duration in Yrs 


aa 
as 
a 
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ie 
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ee 
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oo 
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oo 
oo 
oo 
On 
oo 


er 


30. 


31. 


32. 


33. 
33.4 


33 2 


33.3 


34. 


34.1 


PRIGIOSS 3 nis sess inven ey 


OPPO OOO DELO EOL CEDE Lee HE ODL OEOOREDOOEL OO EHE DELS COTE DELL OETrOdeOderEeOee Er oeeeeceneresesenee 


COP e ee Oe Pe Ce oe see ree dees HO DCeOEeeODEL ene CETOROEEEO0L 50 200d USEC EEOCOCEEODE  Crrenescooecececenes 


_Cause of Head Injury: 


Road traffic accident (1)/Domestic fall (2) / 
industrial Accident (3) /Assault (4) / 

Hit or fall by an external object (5) / 
Injury due to fire arms (6) /Others (7) 
(Proceed to appropriate sub-sections 
33-37) 


Time interval between occurance of 
Injury and first medical-contact : [in hrs] 


Time interval between occurance of 
injury andreaching definite hospital(in hrs) 


Road traffic ACCIDENTS ; 
Mode of Injury : (Code as per manual) 


Reasons as informed by victim : 
. 


2 


3. 


Type of Vehicle Involved (28.3) 

Bicycle (1) / Moped (2) / Scooter 

(3) /Motor bike (4) /car (5) /Jeep 

(6) (Matador (7)/ bus (8) /lorry 

(9) /Others (10)/ specify 

Status of injured person at the time of 
accident : 

Driver of motor vehicle other than 
Motorcycle (1) passenger in motor vehicle 
Other than motor cycle (2) motor cyclist 
(3) Passenger on motor cycle 

(4) Pedal cyclist (5) Pedestrian 

( 6) stationary individual 

(7) Others specify (8) 


Were you wearing any protective 
equipment 

at the time of accident : 

Yes (1) / No (2) 


. . ’ cr 
Domestic fall/Accidental fall /Fall due 
to other causes. 


Nature of fall 

Fall from stairs or steps (E890) / 

Fall from Ladder (E881) /Fall from or out 
of building (E882) / Fall in to hole or 
‘Other opening in surface (E883) Fall on 
saine level (E884) / Fall on same leve! 
due to collision/pushing (E886/) 
Accidental fall (F888) 


PLT 


34.2 Reasons for fall: 
Intentional (1) /Unintentiaonal 
(2) /Environmental (3) / 


Reasons as informed by victim 
a. 


b. 


Gre 
LC tt ath aeareensaeabsiaiaeeepres 


34.3 Height of fall in feet... .... 


34.4 Nature of landing surface : 
Hard (1)/ Loose Earth (2)/Soft 
(3) /Sharp (4) 


34.5 Anatomical part of Head, hitting the 
surface ;: 
Anterior part of Head, (1) /Posterior 
part of Head (2) /Rt. lateral part of Head 
(3)/Lt. Lateral part of Head (4)/ Vertebral 
column (5)/other area’s specify 


Seer Coos eres sees 


35. ASSAULT 


35.1 Type of Assault : 
Assault by cutting and piercing 
instrument (E920) Assault by other 
means(E968), specify... 


35.2 Site of injury : 
Anterior part of Head (1) /Posterior part 
of head (2)/ Rt Lateral part of head (3) / 
Lt. lateral part of head (4) / 

Vertebral column (5) /others 
BRT TIOOCIVY os 0. wosnsagssnteny 


¢* Cees owen coos 


36. FALL OF AN EXTERNAL OBJECT : 


oosr mature of object.................... 
36.2 Node of fall 
Accidental fall of an external object 
Sho Ol) Others. SPQChlYio1 sowsserws a 


36.3 Area of fall 
Anterior part of head 1 / Posterior part 
of head (2) / Rt. latteral part of head (3) / 
Lt. lateral part of head (4) / Vertebral 
Barat (5) (OUGS CD) cessicercves cass sees sees 


mW aSTT. OS FEL 1 (OT ice cats sevcceoerere cess 


37. Industrial accident : 


37.1 Mode of accident : 
Accidental fall at work site (1) / 
Hit by a moving object (2) / 
Hit with a stationary object (3) / 
Enviromental problems (4) 
Spoclfy.2teweemses. ee 


g 


REFERRAL INFORMATION ; 


38. Was any first aid services administered at 
the site of accident. 
Yes (1) /No (2) 


39. If yes for 37, by whom : 
Doctor (1)/Health worker (2) /Family 
members (3) Public (4) / Others (5) 


40. Source of referral : 
General practitioner (1) /Nursing home 
(2) /Govt- Hospital (3) /Private teaching 
hospital (4) /SGARC (5) /Private 
non-teaching hospital (6) / Directly (7) / 
PHC (8) /Others (9) Specify —.....c.cccce ccs 


41. Approximate cost incurred till reaching 
definitive hospital (in rupees) 


CLINICAL INFORMATION 
sapiernineeninsnacneesieesilinee emia 


42. Status on arrival : 


Conscious (1) /Response to stimuli (2)/ 
unconscious (3) /Dead (4) 


43. Level of consciousness immediately’ 
after the occurance of head Injury 
Fully conscious & Oriented (1) /drowsy 
but arousable (2) /Stupurous (not 


arousable) (3) /Unconscious (4) /not 
known (5) 


44. Duration of unconsciousness;in hours/ 
minutes 


45. Loos of memory (Amnesia) after 


head injury : 
Present (1) / Absent (2) /Not known (3) 


If yes : Antegrade (1) / Retrograde (2) 


pein 


a 


46, 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


Blending immediately after head injury - 


Present (1) /Absent (2) NK/ (3) 
Nose 


Throat 
Ears 


Scalp 


C.S.F. leak after head injury 
Present (1) /Absent (2) / NK (3) 


Nose 
Ear 
Throat 


Séizures/fits immediately after injury : 
Present (1) /Absent (2) /N.K. (3) 


No. of seizures 


External Injury : 

Abrasion (1) /Laceration (2) / 
Multiple Superficial Injuries (3) /. 
Multiple deep injuries (4) 


Anatomical site of Injury : 
Present (1) /Absent (2) / 


Frontal 
Parietal 
Temporal 
Occipital 


Posterior fossa 


Presence of. Skull Fracture: 
Present (1) /Absent (2) 
Linear 


Depressed 
Compound depressed 


Multiple fractures 


Associatiated Injury : 
Present (1) / Absent (2) 
Neck Injury 


Chest jnjury 
Abdominal Injury 
Crush Injury 

Injury to Pelvic bones 


Injury to long bones 


BwOe pee 


= 
[| 


IOOORO DOB -oSaoon 


54. Glasgow coma scale 


' Best eye response 
Best motor response 
Best verbal response 


Total score 


55. Nature of Head Injuries: 
Diffuse’ (1) / Localised (2) /Unspecified (3) 


Concussion 


Contusion 

Haemorhage 

Unspecified 
56. Final diagnosis... oc... ce ccc cscs ¢sca bee evel gata ttt lekiat tien pack woes eons seme tet cd 
57. ICD Code 


58. NIMHANS Code 
MANAGEMENT INFORMATION : 


59. Treatment in casuality and 
sent home (1) / 

Treatment in casulity and 
observation (2) / 

Treatment in casuality and 
referred to other hospital (3) 
Treatment in casuality and 
referred to NIMHANS (4) 
Admission and conservative 
management (5) 


Admission and surgical 
management (6) 
Refered to another hospital (7) 


Refered back to same hospital (8) 


60. Duration of hospital Stay : 
In days 


In hours 


61. Final status : 
Complete improvement (1) /Partial- 
improvement (2) /Minimum improvement 
(3) /Unchanged (4) / Referred (5) / 
Improved & referred (6) / 
unchanged & referred (7) / Death (8) 

62. Investigator’s code 


| 
Bate: 


et td 


Signature of Investigator 


16.4 PROFORMA II 


1. Date of Interview 
2. Interval of follow up 
3. Neuro No 
4. Present health status 
4.1. Fully recovered 
4.2. Partially recovered 
4.3. Not recovered 
4.4. Death after hospital discharge 
5. Mobility status 
5.1. Independent 
5.2. Dependent 
6. Present working status 
6.1. Full return to previous job 
6.2. Part time return to previous job 
6.3. New job 
6.4. Not working 
ceo. ot applicable 
6.6 Not known 
7. Present schooling status 
Jvis Partial return to school 
7.2. Not going to sehool 
7.3 Not applicable 
7.4 Not known 


8. Loss of work/school in days 


aan! agli 


9. Current source of income 


10. 


11. 


12. 


LS 


14. 


oi Earlier job 


on 


9. 


9. 


>. 


® 


2 


=, 


5 


Compensation 
Paid sick leave 
Family income 


None 


Opinion on care during hospital stay. 


10.1 Service : Satisfactory (1)/ 


Un satisfactory (2) / Not known (3) 


10.2 Referral : Required (1) 


Not required (2) / Not known (3) 


10.3 Education : Provided (1) / 


Not provided (2) / Not known (3) 


Reception at the hospital 


Good (1) / Moderate (2) / Bad (3) 


Not known (4) 


Approximate amount spent on hospital care 


Contact with other health agencies after 


examination at definitive hospital 


mee (1) / No (2) 7 Not known (3) 7 
Not applicable (4) 


If yes , specify 


Illness following head injury 


1 Present 2 Absent 


14. 


14 


i 


2 


14. 


14. 


14. 


Locomotor disability 
Post traumatic epilepsy 

Loss of Memory 
Behavioural problems 


Anxiety features 


Rs. 


14.6 Post traumatic headache 
L427... OCOrrhea 

14.8. Rhinhorrea 

14.9. Speech Problems 

14.10. Visual Problems 
14.11. Others, specify 


15. What are your suggestion towards improving 
hospital care 


i 
FER 
Js 
4. 
aa 
16. What are your suggestions towards prevention of head injuries 
A ieee 
AS 


Sa 


16.5 ;: THE ADVISORY GROUP 


Dr.S.M. Channa Basavanna 
Chairman 

Director 

NIMHANS 

Bangalore 


De. -G...Gurura} 
Project Officer 
Associate professor 
Dept. of Epidemiology 
NIMHANS 


Br. B.S. Das 
Professor and Head 
Dept. of Neurosurgery 
NIMHANS 


Mr. Ramalingam 

Director General of Police 
Nrupathunga Road 

Bangalore 


Mr. C. Dinakar 

Addl. Director General of Police 
and Commissioner for Traffic and 
Road safety 

Nrupathunga Road 

Bangalore 


Mr. M.N. Reddy 

Deputy Commissioner of Police 
Prreattic) 

Bangalore 


Mr. A.R. Infant 

Deputy Commosioner of Police 
Srrattic) 

Bangalore 


Mr. S.K. Shivanada 
Commissioner for Transport 
Bangalore 


Mr. Shyam Bhat 
Transport Department 
Bangalore 


Mr.B.S. fam 
Secretary 

Karnataka State Cou 
for Science & Techn 
Bangalore 


Dr. P.Nagaraja Rao 


Additional Director 
Sanjay Gandhi Accid 
Relief Complex 
Bangalore 


Mr. Rajagopalan 
Executive Secretary 
KSCST 

Bangalore 


Mr.K.S.Vasudeva Mur 
Secretary 
Karnataka State Leg 
aid board 

Bangalore 


Dr. C.E.Jueco 
Professor 

Civil Engineering 
department 
Bangalore Universit 


Bangalore 


Mr. Aradhya 
Inspector of Police 
Bangalore 


Mr. Mohanram 
Systems analyst 
KSCST 

Bangalore 


Dr.. Annigere 

Chief health Office 
City Corporation 
Bangalore 
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